PURI FI CATI ON PROCESS This invention relates to the crystallization of _

phosphoric.acid. Phosphoric acid in i ndust«y is derived from"thermal"
acid Which is very pure and mdeWosphorus, or crude wet
proca®s phosphoric acid, nmade fr and sul phuric acid. It i
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coner ci al pr&&ddss i nvol ving crystallization has been operated comercially
for any significant period. The problens with the crystallization result
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uneconomi ¢ piro@cthe:dmpurities in the acid, which drastically increase the .
viscosity of the acid making the crystallization difficult to
control and making the removal of mother ‘iiquor from the crystals
difficult. Some of the impurities also tend to cocrystall{ize with
the acid resulting in less purification and in some cases
concentra_tion of impurities 1n_ the crystals. Purification by
crystallfzation has been described in association with other prior
purification techniques 1.e. chemical purification as in Jap. Patent
44-14692 or solvent purification as in BP 1436115 or evaporation to
. at least 76% P,05 concentration and separation of préEipftated
impurities, as in OLS 2815880. All these prior purification
processes give substantially pure acids containing e.g. less than
1000 ppm total metals before the crystallization stage, so that
again only an essentially already pure acid is cryétal'lized. AN
these purification procedures suffer from disadvantages of too many
stages of different types of procedure leading to uneconomic
processes. ' '



(diy ectly fromwet process acid. The present invention provides ‘a process
r\preparl ng purified phosphoric acid, wherein wet process phosphoric t@101 d
ontaining 64- 75%[err], 50-1000 ppm al,un ni um (expressed as Al) and
0.1- 0. 5% nagnesi um (expressed as My) an@l preferably 0.01-0.8%cal cium .
.(expressed as Ca) and 0.01-0.8% iron (expressed as Fe), is cooled to
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Pr ef er abl ypurdity directly Sframewetr procedsi actidat | east once nore e.g. 1-5 nore .
times. The wet process acid may contain 0.001-0.1% Ca such as 0.01- 0.1% Ca
e.g. 0.01-0.05%Ca, 0.1-0.35% My, 0.01-0.8%Fe e.g. 0.01- 0.5% Fe such as
0.1-0.3% Fe, 50he presentjnveationgprexidesca mrecess foronrepaging punified
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from cal cmml:lhephbtqmat e Preferablyt said arystalsuave dryspattizedoak leastr
calcinatio t 5 r 0 renpve its organics and sonetines its
car bonat e % t@?ft‘é eﬁg gjcglft{gkéénd Si content. Alternatively cal cined
phosphat e rock from Zin in lsrael Youssoufla Khouri bga, .Bu Craa and Jordan
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e.g. 0.01-0.05% Ca, 0 35% Mg, 0.01-0.8% Fe e.g. 0. 01-
0.5% Fe such as 0.1-0.3% Fe, 50 - 1000 ppm Al @eFe 50f500 ppm Al,
0.01-0.8% F such as 0.01-0.4% F e.g. 0.01-0.2% F and 1-3% SO4 or
less than 1% S0, e.g. 0.01-0.5% such as 0.1-0.55-504. The acid
may contain 0.01-0.8% Zn such as 0.01-0.2% Zn, as well as other
impurities such as Cr, Ti, Si, Mn, Na usually fn individual amounts
of less than 800 ppm.usually less than 200 ppm each and a total of
less than 0.2%. Preferably the acid contains less than 1% of total
metals (expressed as their elements) e.g. 0.1-1% such as 0.3-0.85%
especially less than 0.7% such as 0.3-0.7% such as 0.3-0.7% total
metals. Preferably the acid contains less than 0.1% organics

{(expressed as carbon) e.g. 1-500 ppm organics.

@V‘e have now found how to obtain phosphoric acid of substaﬁtial purity ‘

The wet process acid fs usually derived from calcined phosphate
rock particularly Nauru phosphate rock after calcfnation e.g. at
750-1000°C to remove its organics and sometimes its carbonate
content and reduce its F and Si content. Alternatively calcined
phosphate rock from Zin in Israel Youssoufia, Khouribga, Bu Craa and
Jordan may be used. The rock is treated with a mixture of sulphuric
and phosphoric acid to form calcium sulphate and wet process acid,
which are ‘separated. The wet process acid is then concentrated e.g.
from the 28-50% P205 acid made from the rock. The
concentration may be by high temperature evaporation e.g. by



the 28-5Q% P205 acid nade fromthe: rock The.co_'ncentration may be by high
terrperahure evaporation e.g. by - 3- vac(mm' evaporation,to give 64-68%
P205 a&cid or by submerged conbustion or by evaporation by di rect el ectrical
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solid camprising calcium sulphate in the production of the wet

process acid. Thus preferably no solvent treatment is carried out

to precipitate or otherwise remove impurities or to separate acid

into an organic phase from which acid is recovered, and no addition

of reagents causing precifpftation of impurities in the wet process

acid before, during or after concentration. The concentration of

the wet process acid is raf sed to a level not greater than 75%

whi ch are' separated. The wet process acid is then concentrated e.g. from O

Py0s.
? The wet process acid of 64-75% PZOS concentration is

agitated and cooled, preferably with additfon of seed crystals of
pdrffied phosphoric acid or thermal phosphoric acid. The acid is
cooled to a temperature usually 3-40°C e.g. 10-40°C less than
the melting point of phosphoric acid of that P,0g concentration;
the crystallization temperature is lower the lower the P,0p
content of the acid and the higher the total metal impurity content.
For 72% acid the acid is usually cooled to 0-40°C and for 66%
Po05 acid the acid fs usually cooled to -20° to +15%C. The
wet process acid preferably has a concentration greater than 72.4%
Po05 1f anhydrous acid is wanted though acids of 68-75% Py0g

- @.g. 70-752 may be used for this purpose or 66-68% P2°5 if hemi
hydrate acfd is wanted. The crystallization is advantageously
completed_in 0.1-10 hrs. e.g. 0.3-2.0 hrs. The magma is then
separated e.g. by filtration or centrifugation to give purified
crystals of anhydrous acid or hemihydrate acid or both. The
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recycled to the previous crystallization stage.

In order to maximise the yield of purified acid, it is
preferable to take an initial crop of crystals containing 30-70% of
the Po0g in the acid being crystallized and then recover further
successive crops of crystals from the mother liquor, preferably 1 or
2 such further crops. Each successive crop of crystals is |
preferably remelted and mixed with the mother Tiquor from the
previous crystallizaion. Preferably also each crystallization stage
is operated to give 30-70% e.g. 45-65% of the Po0g in the acid
which is crystallized being recovered as crystals. Thus in an
integrated process a concentrated wet process acid is separated into
two fractions, one highly purified acid, which is two or three times
crystallized, and an impure mother liquor from which 2 or 3
successive crops of crystals have been removed. :

Preferably in the process, the crude acid is crystallized and
separated into first purified crystals and a first mother 1iquor,
which are separated, the first mother liquor is cooled further to
produce second purified crystals which are separated from second
mother Tiquor, said second purified crystals are melted to give a
second acid which is mixed with the crude acid before
crystallization, the first purified crystals are melted to give a
first acid and the acid cooled to give third'purified'cnystals
which are separated from a third mother liquor, which is recycled
to mix with the crude acid before crystallization, in each of the 3

| 1'i zati on stage.



preferable to take an initial crop of crystals containing 30-70% of the
P205 in the acid being crystallized. and then recover further successive
crops‘oé crystals fromthe nother Ilquor.s.preferably 1 or 2 such further

. crops? Each successive crop of crystals is preferably. renelted and ni xed
with the nother liquor fromthe previous crystal |l izaion. Preferably also
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obtain two SUCRITi1ed 2 that’ stigeS héaches’ 7700 ppm (e.g. for a 68-75%

Po0s acid). With original acids of 64-75% P,0g content from

which the first crystals were obtained in which the Mg content of

the original acid was above 0.4%, one successive crystallization

only is desirable and that should be done quickly within 3 hrs; the

original acids with Mg contents of up to 0.4% e.g. 0.1-0.35% Mg .

(e.g. for a 70-75% P,0g acid) as in acid from calcined Nauru

rock can be submitted to the two successive crystallizations from

the mother 1iquor usually without such deposition problems, at least

when yields of 30-60% of crystals are taken at each stage.

Final decolourization of the purified acids from the effects
of any residual organic impurities may be carried out if needed or
desired by treatment with activated carbon. In this way water white
acid may be obtained by twice crystallization from the green crude
actid.

Advantagously the invention is carried out as shown in the
accompanying drawing which is a block diagram of an integrated
process for converting dilute wet process acid 'Into purified
crystanine anhydrous acid.
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are separated. Crystals 8 are melted and recycled to 7 while mother
Ti{quor 12 may be converted into fertﬂizers or 1ndustria1 phosphates
such as tri polyphosphates.

First crop cry_sta‘Is 5 are remelted and cooled and crystallized
at 20 with addition of seed crystals of purified acid to give _
_further purified crystals 21 and mother 1{quor 22 which s recycled '

to the first crystallization 4. The purified crystals 21 may be
used in metal finishing solutions, or even in food, depending on
their impurity content. The purified crystals may, in a process not
shown, be melted, cooled and crystallized again to give trebly
purified crystals, which are separated, the mother 1iquor being
recycled to the first recrystaliization at 20.

The invention is f1lustrated in the following Examples in which
percentage are by wei ght. The crude acid for Ex. 1 and 2 was
obtained as follows. Nauru apatite phosphate _rock was calcined at
8509C to give a calcined rock, which was then treated with a
mixture of sulphuric and phosphoric acfds containing sulphuric acid
in amount to react with 98% of the Ca content of the rock, to give
gypsum and wet process acid which were separated. The wet process
acid contained 33.4% P05, 0.51% SO4, 0.31% F, 0.13% Fe, |
0.13% Mg,



concentrated acid is mxed with nmelted recrystallized acid 9 and not her (¢
‘liquor 22 froma recrystallization.of the’ crystals first produced. The
_concéfnr.rat ed acid at 4 is cool ed, seeded’and al | owed to crystallize to give
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crystals of purified anhydrous phosphoric acid were added and after
further cooling to 30°C over 45 mins., the crystals which had

formed were separated from the magma in a centrifuge to give a 50%
recovery of crystalline anhydrous phosphoric acid containing 380

ppm Fe, 350 ppm Mg, 88 ppm Zn, 60 ppm Ca, 39 ppm Al, 25 ppm Cr, 180
ppm F, 340 ppm- SO4 and 0.9 ppm As.

The crystalline anhydrous acid obtained was melted and
crystallized to 34°C with added seed crystals of purer acid to
give a magma from which centrifugation gave a 50% recovery of
recrystallized anhydrous phosphoric acid containing 39 ppm Fe, 36
ppm Mg, 10 ppm Zn, 10 ppm Ca, 2 ppm A1, 4 ppm Cr, 35ppm F,
40ppm SO4 and 0.2 ppm As.

Two further crops of crystals were obtained from the mother
Tiquor from the crystallization of the concentrated acid in amounts
(expressed as recovery of crystals as a percentage of original
concentrated acid) and with purities ( in ppm) as given below. The
crystallization conditions of temperature and time were 30°C for
50 mins. for the second crop and 15°C for 100 mins for the third
crop.



- ppmSi as well as other netallic and non. netallic inorganic inpurities in

q’;‘h -anmount of less than 300 ppm and | e&s than 25ppm organic inpuriti es

-7-.0.17% Ca, . 680 ppm Na, -290 ppm Zn, 110 ppm Al , 13 ppm C ,' 55 ppm K, 170
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(expressed as carbon). The wet process acid was concentrated by evapor at igpn

by-direct electrical resistance heating in a cell as described in Q.S .
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My, 640 ppm Zn, 190 ppgn Ca, 96 ppm Al, 140 ppm Cr, 0.0785% F, 0.26% SO4,
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than 700 ppm A snmall amount of solids were separated fromthe hot .
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cooling to 30[err] over 45 mins., the crystals which had formed were
separated fromthe magma in a centrifuge to give a 50%recovery of

crystal | i ne anhydrous phosphoric acid containing 380 ppm Fe, 350 ppm My, 88
ppm Zn, 60 ExampB®.2 39 ppm Al, 25 ppm Cr. 180 ppmF, 340 ppm[err] and 0.9
ppm As. The crystalline anhydrous acid obtained was nelted and crystallized

to 340C with added seed crystals_of purer acid- to give a magnma from which
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the crystals from the first crystallization. The crystallization
temperature for the first crystalli zation was 36°C and the
crystallization time was 40 mins. Other crystallization
temperatures and times were as described in Ex. 1. In each case
seed crystals were added. A 50% split of P 05 between the
crystals and mother liquor at each stage was performed. A total
recovery of 60% of twice purified crystals of anhydrous phosphoric
acid was obtained. Analyses of the twice purified crystals (21) and
the residual mother 1iquor (from 11) were as follows (in ppm).

Fe Mg in Ca Al Cr F As S04
Crystals 13 12 3 3 <« < 12 <0.1 13
Mother 5485 5237 1595 470 240 350 1945 15 6480
Liquor

Example 3

In 2 similar manner to that of Ex. 1, a wet process acid was
made from calcined Zin (Israel) rock, concentrated and any solids
separated, then crystallized once at a 50% split of crystals to
mother 1iquor, the crystals remelted and recrystallized again with



crystal lization conditions of tenperat ure and tinme were 300C for 50 m ns@
"for the second crop and 15C for 100 mins for the third crop. Crop '
RecoVegy Fe My Zn Ca A Cr FAs [err] Second 25
150081400 350 260 52 82 435 5.3 ~P500 Thi rd 12.5 4100
3800 1000 270 180 250 410 10.6 5100 Exanple 2 An integrated.

..4'cr stal lizati @ pt ried. kih proce hO shown in
’W’Hé accomaﬁy%gafgﬁn%ig%éﬁ nh ﬂ'&?’l‘]{'oméﬁﬂ?ﬁﬁ@déﬁc?ﬁﬁ@ a@ggcri bed in

Exanpl e 1 aidiquwars codlext] and tdrystadiized agafnt alAnaflyses officthe: vantbus

crystal li zatg] d i | I ook )

re%:/ryst al Li ?S?&J%"SWQ“E% }’g'?g# s&??%#%énﬁir@t p%ﬂ; ?}‘g??ﬂﬁ'{ gg}'iso .htThe

crystal | i zaspart feomcthet BoQg valuehwere rast followsal | i zati on was 36[err] and

the crystallization time was 40 mins.. O her-crystallization tenperatures

and tinmes were as described in Ex. 1. In each case seed crystals. were
added. A 50% split of P205 between the crystals and nother |iquor. at each

stage was pg&{(prngﬁ. Fetal mMgcovegy of cg0% gy twigre pifiespgerystal s of
anhydr ous phosphori€c Jaci d was obtained.. Anal yses of the tw ce purified
crystals (21) and the residual nother liquor (from1ll) were as follows (in

EFZ)TT) ; ge - Il\/g 7052 1400 A600 920 145'13 140?8 200 8022702%3061”;37 1%35
) : t herg, - _ : -
470 240 %50 Zgg% ?g& éi@) ng@or 4'Ex-arrp e 3 an a gﬁufn Igzoolrsranner to
that of Ex.31, a WBt4prdBess dtid wdt na@e frdm cal&i ned280 n 1006 ael) rock,
concentr at eg and 9?y7 sollkﬂja sehgy at ngtlggn Cryept aléliozedzf%cezﬁooa S0%
split of cr\s/st als 10 )

. 66.3 3200 * 7400 1800 36 290 430 3430 37600

The crystallization times and temperatures were similar to those in
corresponding stages of Ex. 1 but generally 1-59C lower. In this
table acid 1 is the crude concentrated acid, acid 2 is the first
crystals, acid 3 is recrystallized acid from those crystals, acid 4
is the crystals from the first mother 1iquor and acid 5 is the |
second mother liquor from the crystallization of acid 4. |

Example 4 .

An identical operation to that of the process of Ex. 3 was
performed with wet process acid made from calcined Youssoufia
phosphate rock apart from a double recrystallization of the crystals
of acid first obtained under conditions similar to those of the
first crystalliization in Ex. 3. The results were as follows,
analyses expressed beifng expressed as in Ex. 3.

Acid % P,0. Fe Mg Zn Ca A1 Cr F SO0,
1 0.1 2000 4200 1100 74 160 70 2300 25700
2 72.0 550 1000 270 51 40 170 780 5800
3 n.7 s 0 100 2 15 4 24 311 725
4 2.0 2 11 <« 3 <« 5 30 60
5 69.0 2480 5145 1300 25 140 - 600 2300 33250
6 65.0 5320 10050 2900 40 420 1300 2500 53350



gr |iquor, the crystals renelted and recrystallized again with -9- a
. split of crystals to nother |iquor and the original nother |iquor
coeVed and crystallized again. Analyseggaf the various fractions (anmounts
bei ng expressed in part per. mllion by weight apart fromthe P205 val ue) o

were as follows. Acid [err] Fe Ng Zn Ca Al Cr F o«

[err] 1 71.2 1400. 4600 920 140 200 2270 20600 2 LN
72.3 .380 00 240 0 73. 4 45 gl
71 18 tapre et 1'1s C°"%'%6‘ “‘d*?(?cgg 2 15081t 700 1100

96 150 cﬁiﬁﬂszlﬂﬂd 38%0%he recrysfﬂ‘liized 3i9d frodvikhose LPPSLal1sq 290
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this table 3giatid §sis the enystats fromt thet flirst imdthercildqeon andhaciid 6st

Crystal o 17 S R SR IEG. 1GRA, Phi cheOB BTG B ach s [ 1

| iquor fromthe crystallization of acid 4. Exanple 4 An identical operation
to that of the process of Ex. 3 was perfornmed with wet process acid nade
from cal ci ned Youssoufia phosphate rock apart froma doubl e :
recrystallization of the crystals of acid first obtained under conditions
simlar to those of the first crystallization in Ex. 3. The results were as

foll ows, anal yses expressed being expressed as in Ex. 3. Acid [err]
Fe My Zn Ca Al O F ferr] 1 70.1

2000 4200 1100 74 160 570 2300 25700 2 72.0 550
1000 270 51 40 170 780 5800 3 71.7 54 100

22 15 4 24 311 725



4 72.0. 2 11 <2 J| —=<r— 5 ——36— 60 5 &J
69. 0. 2480 . 5145 1300 25 140 600 dmam"mim’mglﬂml b 65. O
5320 <1005¢ i A9 40 420 1300 2500 _ s table acid
1.+ s® he co%éent%;bd acid, acid 2 is first crystalsr -agids34s the
recrystal lized acid fromthose crystals, acid 4 is the acid obtained by

- erystal lizali on proceSe foe! prgpanthg! part Méd phosghaire ﬁiﬂ%tﬂiﬁeﬁﬁ%dd@e first
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el || 3Rk e hosghortc acTd ‘coptaling 64784 Ryde S0eI00 apmpr cpar i ng

purified phoauhﬂtunC/' P(exﬁrﬂssmoglgenn) qmrde.msnrmaﬁitgngﬁws Alsisegﬁ‘gg’ gllgi o 500
I ni - 750 - a ni Xpress -1-0.5%

magnest um (SxEI0ACE Rrdtice ety RETeC P, mind Fand SONEAGEE, BE nemtpiirate. o

anhydr ous @hosghartigdacitde apdics motherc 1dquer,aard atheochystal sqaey sepavhtele

crystals arﬁﬁ%ﬁmew?ﬁ"%gi'd not her liquor. 2. A process according to

n |

claim1 wherel e crude a is crystallized and separated into first
purified crystals and a first nother |iquor, which are separated and the

fi th | 4 ' f gkt to e | ,Led crystals
vx/lmrith g?e ?(ri aAr ?t*ggeﬁsrsgrenegtd?g'ﬁdwm@ﬁg? fﬂ%éggﬂi:%hép\ procgésid aécordi ng to
claim1 or cigwhﬂr‘énf‘ t3nd §eparpted dadoafinstopurifiied orystads rndsa firsh

 process acmatiéraig@or"WhiIE apk Srarited aRd WE'TFrSt %%havegjﬁﬁ&cel%s .
phospharic acid on%al ng 0.1-0. 35/0Nﬁd 5. . A process according to claim
4 wherein CR8 %drffgg her, gnigroduce secofid purified crystals which are

separated from second mother liquor. -
3. A process according to claim 1 or 2 wherein the wet process ac_id
contafns 68-75% P205. :

4. A process according to any one of claims 1-3, wherein the wet
process phosphoric acid contains 0.1-0.35% Mg.

5. A process according to claim 4 wherein the crude acid fis
crystallized and separated into first purified crystals and a first
mother 'quuor_; which are separated, the first mother liquor is
cooled further to pr_odui:e second purified crystalé ‘which are
separated from second mother liquor and the second mother 1iquor

cooled further to produce a further crop of crystals which are
separated.

6. A process according to _ahy one of_c'lai:hs 1-5 wherein the wet
process acid contains 0.01-0.8% calcium (expressed as Ca) and 0.01- | -
0.8% iron (expressed as Fe). _ -

7. A process according to any one of claims 1-6 wherein the wet
process acid contains 50-500 ppm Al.



rysf | 1i zed and separated into first purified crystals and a first rmther

*N\i gugr, which are separated, the first rmtheH|—|—qﬂef——|—e—eee1—ed—further to

p ce second purified crystals which are se nd nother , -
l'i quor and the second nother |iquor coolﬂ.d fu m @E@iﬁa further 9,
cfop of crystals which are separated. 6. A pr 00 any one of =<

.elainms 1-5 wherein the wet process acid contai ns 0.01-0. 8% cal ci um o~
(expressed as Ca) and 0.01- 0.8% iron (expressed as Fe). 7. A process *

according tg aﬂypﬁéﬂs?fac‘é'oi‘ﬂfﬁg koCaryonei oF tchﬂmf?tl-mmnaﬂhdw@?”t ai ns
50- 500 ppm Al wherein -

ess accordin a ne of cl.ains
the wet pr cR!‘éSS%sia@Féld c@r?tta;ﬁ‘% %3109 h‘%‘gﬂt éﬂetﬁé gl‘&’ﬁﬁ?ﬁﬂei& &?9&5 t heir
el enents). dlemén€s)ecess according to any one of clainms 1-8 wherein the
separated crystals are nelted and recrystallized to produce a
recrystallized purified acid, which are separated froma further nother
| i quor. 10.9.A Arpraeessaxcording tboany anen 6f wlaims 1-8hwhéneinhthe not her

to ol ai m 10PHERERY, cPrktis e a6 i gé tatept el o rUREETT TTC0F Y,
purified crrecrystaldided mrrlﬂedmcm&; whufq oare separatedefrospar furdhert he first
not her Iqu&r #roﬁ%gb d further to produce second purified crystals which

are separate econd not her. Ilquor said second .purified crystals are
nelted to give a second acid WhICh |s m xed wth the crude aC|d before

crystallizojg.ong drdeels "sticoPlifilg t8cTd o0 utierdif el Fitkried ra first
acid and the acid coo to gi puri crystal V\/m ch are
separ at ed fYigupn i&ll’#@Y‘Fﬁﬁdh@ unﬁf aWnFEJfﬁ 33 ization.

11. A process according to claim 10 uherein the crude acid is
crystallized and separated into first purified crystals and a first
mother 1iquor.'uh1ch are separated, the first mother liquor is
cooled further to produce second purified crystals which are
separated from second mother liquor, said second purified crystals
are melted to gfve a second acfd which is mixed with the crude acid
before crystallization, the.first purified crystals are melted to
give a first acid and the acid cooled to give third purified
crystals which are separated from a third mother liquor, which is
recycled to mix with the crude acid before crystallization, in each
of the 3 crysta1lizatfons, 30-70% of the PZOS values in the

1iquid acid being separated as crystals.

12. A process according to claim 11 wherein the third purified
crystals are melted to give a third acid which is cooled to give
fourth purified crystals which are separated from a fourth mother
1iquor which is recycled to mix with the first acid before the
crystalilization of the third purified crystals.

13. A process according to any one of claims 1-12 wherein the crude
acid has been made by acidificatfon of phosphate rock, separation of
calcium sulphate from a phosphoric acid which is then concentrated
in at least one step and any insoluble solids separated.



recycled to mx with the crude acid before crystallization, in each of

3 crystallizations, 30-70% of the P205 val ues Tn the Iiqurdactd bei ng '
separaped as crystals. 12. A process a rdi . rein the
thtr@purified crystals are nelted to ﬁe armmgmm"mmtﬂmr:l s cooled to
gi Ve fourth purified crystals which are separate EOM & s h not her
~tiquor which is recycled to mx with the first acid before the
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aci di fi cat coystal1pzationabas beeh , malepfiran iaodi itec phosphoriciaehatsy from a

phosphori c 1 i L n r | ast ,on tep and any

i nsol ubl e ggﬂ%‘st s{é{:‘g‘r %’?‘é’y’& aﬁﬁ}?&ﬁ& p@%ﬁg&%‘@ho%gqpﬁgi??qaﬁagm 13 wherein
the crude addttipnrot apy: praciipitatinghreagents omdnyforganic dolvert phosphoric
acid by concentration wthout any extra purification steps involving
addition of _any precipitati ng reagents or any organi c solvent. 15. A
process acé®r diAnE"QQ?sénic‘im'é B9 % anyrone- off cladmei r ldhwheneddcthe ictude
derived fraeldalscidrverOfrom E81cihed! Ascgss according to claiml
substantially as described in any one of the Exanples. 17. Purified
phosphoric acid prepared according to any one of clains 1-16. The text of

the speci f 16at Roprivessbectordi apradetein lleﬁB%aﬁWi’Mitynﬂsthc?ﬂPéd gﬁnt_s
ori gi nal ﬁ&%ﬁ“?ﬁ I max contain a few anmendnents which are difficult
to read. TH By atlhetéfﬁg‘? #¥pt containing these anendnents nay be
i nspected on the premses of the Patent Ofice :
17. Purified phosphoric acid prepared accoéding to any one of
claims 1-16.
ﬂo text of the specification has been Teproduced b:- photocopying the appliosnts original
The oziginal

typescript. It may contain & few smendaents which are diffiocult to read.
typescript oontaining these smendamts may be inspected cn the premises of the Patent 0ffice




