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[0001] Though a m xed aqueod I\l;‘f;olution of nitric acid

- acetic acid - phosphoric acid (hereinafter,

referred to as "m xed aci d agueous solution") used in

a metal etching pﬂﬂ@@ﬁfOR@JﬁF%BMiﬁﬁﬁﬂﬁgcﬁ wast e

liquid containing a plurality of nmetal ions in a
concentration nore than an upper |imt (usually, 500
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relates_to a_nethod and apparat us

resent i nventiq . L @ 5
07 ncdiding ths SPRAIHPatio, dramingiaad abstesct isincerareied herein by reference

A 8RRrySol ution containing the netal ions

(herel ngfster, referred to as "m xed acid aqueous
solution waste liquid") to obtain a purified
phosphoric acid. _Parti %y h resent invention
relates to a net ﬁd’gféﬁﬁ r%EgEjD&EjiT@N or
treating a phosphoric acid aqueous sol ution

contai ning netal ions in a high concentration (from

50.Fipidrof theslosentiom t he wei ght to an upper limt
[mientrati on in which a netal can be dissolved as a
| i1on in a phosphoric acid aqueous sol ution)

\Mlhﬁvli%li HmixddgLiiRIsoRIkBA BP AtHE ad8 L deedil WBRILSDhoS ol aeld
(which is subjected to a disposal as it is, at
(hsreinafiar) refsied ity asf ‘mixed acid agneava sglution’d aiserbinta mogtabetnhing process
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thah @R uBgerirRi¢ Bissalit SO0 &5 100 ppin Basee Bh #RNIWeIghQused for etching, the
producing factory or in a liquid crystal "display

PissM invienon relafesforanethed enrd appauates fot remavingsmetat jogs from such a
t] for.exapple. a.nmxture aof S ri G .
AR oo i TR e P fefler, BRRREL R AS mived
adid hqleoiB{AtidrOWatONGEATY t8lobiin b Pusticd plidspidrictdcd) | Farticularly,
100 pph or |ess. However, in such a mxed acid )
thg greseRtdnvsstion refates it wetiod gnd appasetussiitabledpreatingpephosphoric
i i . of ; LS - -Dr e
ocid A0 SR icH coBpaiEh il idn R aRUHEREE ARG (o 300 ppm based
orethe waight o dnitippet fimit domcentration in which a metal can be dissolved as a metal
ion in a phosphoric acid aqueous solution) which is a residual phosphoric acid aqueous
solution (which is subjected to a disposal as it is, at present) obtained after a primary
treatment by a melt crystallization method or a solvent extraction method.
2. Description of the Related Art
[0002] ‘
In a metal etching process such as Al in a semiconductor producing factory orin a

liquid crystal display production, as a new fresh liquid of a mixed acid aqueous solution,

for example a mixture of phosphoric acid, nitric acid, acetic acid and water is used and a
total metal ion concentration in such a solution is 100 ppb or less. However, insucha

mixed acid aqueous solution, according to the use thereof, the dissolution of a metal is



conposition of the solution is changed due to an
evaporation or an attaching to_a material to be

etched of vol atile substances @such as nitric acid,

acetic acid, water), so that the etching ability of
progressgduanid @nnsequemlyenmmnlyﬁhe reetad i@ conoentmtion dsielevaged, byt also the

excha or. the ole of the.solution with a
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tchln rocess was subj ected to a disposal, because
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required. step for puri y|ng a 'm Xe
remoeiog et ortsifoom wansitced hdidjaqutods salitiorowakté liquid dischazed after the
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hghﬁgae{rs)f ean evaporation or distillation method.
I nce phosphorl c acid and netal ions both are a

ndvliust step fce putfisnga Uexedéamd peousrolutioarweste lipid dlscharged from an
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step,
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about 90% by mass and contains about 10% by mass of

a%étaé me[i(b dawbotlrerea I@em@mﬂe spltanse, sroahatsﬂe?ymaanotr@ separated by
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and an adsorption nethod using an activated carbon.
amb%éQéry1n%$Qﬁ“ﬁﬁén t hese nmethods are applied to a
ﬁEd aci d aqueous sol ution waste |liquid or
co entrated phosphoric acid, since phosphoric acid

hay & genetal mh@hod for ceprirathigi metall iSndprefdny in £ 016, ere Ediebe
waste liquid contains, both anigns and cations as netal
o tajiaphragm
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can be hardly ion-exchanged. Also, it was found that a reproducing efficiency of a resin
islow. In the diffusion dialysis method, obtained phosphoric acid is diluted and a large
quantity of a dialysis residual liquid is generated. In the diaphragm electrodialysis

method, a disadvantage is caused wherein NOX is generated by the oxidation of nitric acid




3 in a mxed acid aqueous solution waste liquid. In
the electrodi alysis, since a phosphoric acid ion has
asimlar ion radius to that of a nolybdic acid ion
and has the same noving rate as that of a nolybdic

#ch thixédhcid AfaebisohRdAGaskEidueh aTa tiecelédudi ) stk € phosphoric
In the adsorption nethod using an activated carbon, a
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addoebtionhadtBod aging Meadtivated @abdona miked laciaquenisisomtian evakte liquid is
net hod (Japanese Patent Application No.
gporsdby pnagivated by er . by this method, though the
EUUBH t of Mo could be reduced, the anmount of Al could

ot be effectively reduced. Further, when in
c 00acint othérdthnd pasasip lod purifieation metivoda offedrmkentraied phosphoric acid, there

cation (A13) and . an anjon (in the form of_ an .oxj.dize
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tower and reverse extraction tower are necessary for
ihainonst ofgldofilrnadbe effestively redured.nolfurthet, ywhenlin congfentrated

' t. t is. . b I '
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hagiceemetdl, shble 8 Mo Yrk Uissslvéd) forFBdicing M€ amolifts 08 BE® the two
of phosphoric acid. As other purification nethods of a

igth Zesatsiod ao @X Bbiop hewerand ceverseeikiragtipn, toyer are necessary for cations

r .l izatho t hod, ( Japane P j cat .
R0 Bt S bR CaT SR o PR R hogs ey e peraing
@BOWBxpdorday BE cldvhicd aﬂ@b&l@éqﬂe&ﬂ% ibedco e BRcdlt waitilizg the merit for

rrethodpand there is such a problemthat a fine

the rayas af rhosphasietacl i s necessary and the treating time
B0 AR o F
oeysylizntion nadthea(JapeinkbsedP afefn Aipphdation do. JPHM255888 and Japanese
b o MO i b5 0SB e i o metod
theréis sublp ﬁ?}é‘gﬂ%ﬁ ‘fﬁh‘?ﬁ £inB iténpé}?ﬂ%nfﬁl i RBLes&fly b the treating time is

concentr osphoric acid, since a purification
Immgrity of a phosphoric acid hem hydrate crystal

depepds on tal concentration ip a mother |i.guor
¢ Rirferopeporalkagrmse Paritiegipermethad ts agpchaplon ot dgopipovs
cHR&RIZARGh hfétﬂoﬁr(gﬁuﬁsh&fst’ﬁ%hlb?%ed@rﬁz&tbkl%ﬁ&i) 173 182, enlarged in
resource, It is desired to further”enhance the yield.
2{5‘8 Desdmbainl 383 eputilished braKagakwiKdgyeshafact Ltdp tHhewever, when this

cqprecipitgtion related to. the esent inyention,. O
nefiod 5 Rplied 1 ponceiestod HhesRbenly et S o ERIoR Ry Sf o
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author: R A Day and Jr.A'L. Underwood; published %y .
theyidld thereofdas an upper limit of around 80% by mass and in terms of effective
utilization of the resource, it is desired to further enhance the yield.
[0005]

On the other hand, with respect to the coprecipitation related to the present invention,
on the page 74 of “Teiryoubunsekikagaku (Quantitative analytic chemistry)” (revised 17"
edition) (original author: R.A. Day and Jr.A.L. Underwood; published by Baifukan Co.,
Ltd., 1992), the followings are described.

“The coprecipitation means a phenomenon in which when a sediment is precipitated,



Ltd., 1992), the follow ngs are described. "The

copreC| pitati on neans a phenonenon in which when a

sedinment is precipitated, 4 sdl uble substances are

al so precipitated acconpanyi ng the sedi nent. The
solublecubstaraes are alghreadpienalaccompaiyirgothe eediinente s Thy caprecipitation

nerati on of m xed crystal, or sonmetines due to
3ﬁ%ﬂ°&&'§8}1 35 caysEd oMb SS by atgﬁ’éef;%‘ém GHA TR0 ETiSHL R ometimes due to
tigh BF foRt fPthk QBHimk Etﬁtp? m{ ﬁﬁﬁ'erhi the case of the

y |ntg acry { (f

i rrpur les enter actua I'Ce of
formep nmpummsme:r abmaﬂﬁmt(casngstaf lattive of thertpeecipieats orlhelkk case of the
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biwlp&@fédﬁz@&her WHBMRY &ldimédti»s |iterature explains only

eneral coprecipitation phenonenon and there is no
d eHeveynri this lvt?llaﬁll'ﬁ? e)sqd@us only atgﬂner@kmpwlmﬁatlam plmoofenon and there
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background, the present invention has been
contenplated and the objects of the present invention
are to provide a obt ai ni ng
purified phosphoric acid yoggggﬁatlng £Q§ r enovi ng
mmﬁﬂl ions froma phosphoric acid solution containing
Iurallt of nmetal jons, and further, tqQ provide a

sy @Bewgot?%baql%wértb@pwmﬂm@au%b@mm centemplated
dndl 'ﬂ% e&?@f the B&s&lﬁq vohtib E%ettQ i3 'afl gﬁ%ﬁ&f?fbr
sol ut1 on wast e QUI contal ni g p ospnoric a a

dbitagiing punfiehphaphaic aidbhsepaating andiremovirigahetal ohs fiom a
FEIE)O es.s p@hggﬁ‘ﬂqg cge' a%gavég@g\ Led pr Ioggs rgfrﬂfelqltg Slqovide a
sy Lf&hreﬁgln e r@&ﬁ/@fe‘a rﬂgﬂﬁ g%’ p@os?;h&g% %ﬁ IBﬁ gﬁplglfng?ﬁes stem to a

present |nvent|on
mied phidajusons scduﬂwrcW&m higuid fcaitaimingsplmispharicragidaing high

t.hat { It
BB i Sietiba 1B A S LB TeRibous ol uti on-
[oopg{ai ning a plurality of metal ions and coprecipitate

metal ions including: (a) m xi n? a phosphoric acid '
a éewegmtm mr@hlemmmqhvadgnyath@ alloaing gspeéts aestoading tnkisted 1)

@n i norgani ¢ salt aqueous sol ution; (b)
se ting out an inorganic salt crystal and

1 rAoedingtd £1itsh Bspeblof thepReuns invehiiéh, aRdtRdd fop Bstaﬁﬁng purified
further mxing an organic poor sol vent which is

phasphgricacidy dhinshdingori ¢ acid
[1] crystallizing and coprecipitating that separate out an inorganic salt crystal from a

phosphoric acid aqueous solution containing a plurality of metal ions and coprecipitate
metal ions including:

(2) mixing a phosphoric acid aqueous solution containing a plurality of metal ions
with an inorganic salt aqueous solution;

(b) separating out an inorganic salt crystal and coprecipitating simultaneously the
metal tons by further mixing an organic poor solvent which is soluble in phosphoric acid
and does not dissolve an inorganic salt with the above resultant mixture; and

(¢) solid-liquid separating by filtering the inorganic salt crystal containing the metal

ions; and



and does not dissolve an inorganic salt with the above
resultant m xture; and (c) solid-liquid separating by
filtering the inorganic salt crsyst al containing the
metal ions; and 5 [2] evaporating that obtains
pul?lfavappratingtbacetitainsipurifiddyphesphosic atidity exaparatipgarcorganic poor

sal,vent .an ter, in filtrate obtained by the
? (ls)llg%?ta?ﬁi &ﬁ?er\’%%%gfv@e %W@'"ﬁﬁgﬂme_ fﬂgram al ions dissolved
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a

in the separating out is |less than the amount of Te
selventimixurein the seperading oubisiless dwinuhe amowns efimietal idns in the

| XN 1.ng. a .second aspect, the nethod
P%%%bgﬁ?caﬁ? ﬁdgﬁtg%nﬁsggé%&ﬁﬁ%%ﬁ%ri c acid according to
the first aspect, wherein the crystallizing and
evaporating are repeated

opreci.pitating and the | o

flf?‘f%? ing {p a,e6pud aspesinthe frathed fos pltainingpurified phesrhiord acid
[ ' bt al . tdi-ng_t
RROFPIL e Bt el WEERER B Lblafal SRS oBRERI Gl e
mwnagn@aﬂﬁirqhmttedcfmmd : Iih pﬁrdl QmeS%ﬂﬁeﬁﬁtﬂﬂgﬂE% pﬂiﬂ;]bd phosphoric acid
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mﬁ%%ﬁghémgﬁ@n&aﬁ&ﬁ phosphori c aci d agueous sol ution

containirng a plurality of netal ions contains netal
ions in a concentration of from500 ppm based on the

o AP B, R bl bt sid sconding
t0 ROB BieOsf the At AndPSEd6Rd Bspe@l, WhePdin (o) pHYSHIRITE 43l ddtiedus solution
fourth aspect, the method for obtaining purified
coneuwrD? pluralidy af metebions confains meta) iansén e tondentritionsef fram 500 ppm

g wherein the i norganic t crysta .
bisHin P R o4 gt Bl pidfrefi iiefigh  ofeidehs b gissolved as a
nietal iowirthe phodphbridakid Squboas lMech.i . water; the
inorganic salt crystal is separated out by cooling to
separate a coprecipitated netal fromthe inorganic

r ' ' 11S. ofd 0 to .be.recover.ed..
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acl manut act uri g appar at us perrormng

metai fronh the morghinitgsattptheigorgmeic edlt lslfﬂtefeidrtﬁbet'&olwlied,dfrom the
organi c salt

aspects including at least:. an.in i
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aspeddtirrer for mxing a phosphoric acid aqueous
solution containing a plurality of nmetal ions and an

or gani ¢ poor
5) According to a fifth aspect, a purified phosphoric acid manufacturing apparatus for

performing the method according to any one of the first to third aspects including at least:

an inorganic salt dissolving vessel for dissolving an inorganic salt to prepare an

inorganic salt aqueous solution;
a crystallizing and coprecipitating vessel equipped with a stirrer for mixing a
phosphoric acid aqueous solution containing a plurality of metal jons and an organic poor

solvent with the inorganic salt aqueous solution and to separate out a crystal of the



solvent with the inorganic salt aqueous sol ution and
to separate out a crystal of the 6 inorganic salt and
to coprecipitate sinultaneousl )P the netal ions; a
filtering apparatus for filtering the obtained
iIRRTE/US palt ang| to ceprgsipithte stmiltnedusly thmetials; i ons to
se £ i.d-| kquwi,d;. and an.organi c sol vent - .
o AduRkife 3Bbdrits bt oo e s vesin s gl pantaipis the metal
émmposepai-aa@solidhmpﬁa;%ai c poor solvent and water from
t he requtaPt filtrate. 6) Accordi ng to a sixth
as f Cteanc el Vel §VRPIg g apnsrbes esuinped withralfeatinginiin for evaporating
: ' if ct, further
AR Boor 26RERCIAS Y 07 e B Sl ana
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FRrIRg X ASDect; the muni s d rhosphosis dicidgnanufeqiuaing appgratus
SébrdsPlothd hﬁhlag&w rSifuldigd.-ystal by cooling; and a
filtering apparatus tor separdating the inorganic salt
cr¥fsinargagiesalt etysillizing amd puniying nesseldor dissodihg the inorganic salt
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g ' eous ol uti.on cqnposed of phosphoric
1%@? ,°%?t%Vgﬁﬁéwgﬂniggpﬁwmggwagand wat er; evaporating
that fractionally-distills the m xed aci d aqueous

iolutipn waste |iquid by evaporating nitric acid,
7A66eordingdo a sayeathhaspectos method forf reuing areetnhing diqaict iicluding:

a ' Lquid into istillate .
oSBTl e Gk platey o
metel demstgendratdd iph asid] @tdhingAsrbekss Bsth@h MiRkd RPsRIRBGE Solution
acid urality of netal ions; purificating that

ang a p .ty of ion;
compPeser of pasphoriciagidnitbieseid acesic acidyand ayatesti pi t at i ng

a ' | 4.0 Ln the concentrated .. .

ohER AL flat Bofiolfly TSy el Al MuGiR PG OF g diouid by

evapbtating nitrie hoitl racatip acitl and AbsCEMGREH ok Y mERA bbidl dghdhs solution
tt%ai. C. ntrolcﬁsq | i quid concentration by adding the
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ttH@ meité\r}gd for reu$|H?9 ﬁn_etchl ng |l iquid according to
M HONS I\ Fan fePcguizaied Phesphenicacid peing, the agperatiis gegasding do the fifth or
sihbsgeB@bnd NCl udes: separating out a phosphoric acid
hem hydrate crystal fromthe concentrated phosphoric
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and uses the recycled mixed acid aqueous solution again in the metal etching.

8) According to an eighth aspect, the method for reusing an etching liquid according to the
seventh aspect, further including a separating out that includes:

separating out a phosphoric acid hemihydrate crystal from the concentrated phosphoric
acid obtained in the evaporating using a melt crystallizing apparatus;

solid-liquid separating the phosphoric acid hemihydrate crystal using a filtering




7 apparatus; transferring the obtai ned phosphoric
acid hem hydrate crystal into t,he concentration
controlling; and transferring the filtrate obtained
fromthe solid-liquid separation in which netal ions

PRy ncentrated into the crystallizing and
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Rhesphorie goidihysspibi femoxiiganetalionsifromy a phosphiveicpeiisgnious solution

' ' Weh ' f net al et ghi aratus, a
i M T e
and lapperatns teentniedmckieagabni)seuiibh WasteNRitlicPdonthifig b igh

value or |ess and not only an etching process’is
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“fﬂef?ggﬂ If’/%r\;eé uce ﬂ@@?i@gf&gg%&g?n {’eég@v‘d&fl' that in a
¢ dnxthens byoinadrpagaiag ah uparatBRIGECHREH R HEEphUHE acid according
tDRAWNGS.FIGL,l_ls a schematic view show ng an )
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i i i Wale¥ ' ratus _as a
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| f | [ | [
R o By Spmaiiresh i idgion Drdareaty sued GHBebpmass o less

ofaBaifin heBAveRBohaAllappAatk). i n Exanple 3; FIG 5 is a
schemati c vi ew show ng anot her exanple of a netal

etching liquid recycling system FIG 6 is a flow

hart show ' h_f und t al
CrarL Shovng SRR SEA kGRS 1P RISl o
HIGN 3% RhEMEHATieHEhoWingta pPRARS o 4 Abl PO PrAESY

to
FIG. 2 is a schematic view showing an evaporating apparatus as a part of a mixed acid

aqueous solution purifying apparatus;
FIG. 3 is a schematic view showing one example of a metal etching liquid recycling

system,;
FIG 4 is a flow chart showing a material balance per each fundamental block in

Example 3;
FIG. 5 is a schematic view showing another example of a metal etching liquid recybling

system;
FIG. 6 is a flow chart showing a material balance per each fundamental block in

Example 5; and
FIG. 7 is a schematic view showing a mechanism of the coprecipitation according to

some aspects of the present invention.




sonme aspects of the present invention. 8 DETAILED
DESCRI PTI ON OF THE PREFERRED ENBODI MENTS [ 0010]

Her ei nafter, the above-describé&d present invention is
descri bed nore specifically. The present inventors
have made extensive and intensive studies and as a

Cepar ot PREATE BN RO KL e s BB

f0019] by applying a crystallization and coprecipitation

phenorrenonmgeartl cularly effective to a phosphoric
ahsivedespnibed pres¢miiimvgniien isldesasived mpraspecifteally.

f .b h
S B A 508 SR e o
ticRd|and dppiats PR trétho Vi ahd'sepalfifg | ﬂié&ﬂ lidhsa6 bbtaPiRFReéd phosphoric
sql ution) was found, and further, was al so found

2%id by Bppliige acrysipllizasionand g«apra%ltewp@hamqmeqoa patucularly effective to
I t

£ PARBRLSCLIS aRRSRENINN Aflying BRA s 182 Fich bl on (from
300 s dascion theweight ®dnivppér lirhiy Bonteairsticaie Wlﬁﬂﬁ@ﬂwtal can be
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YRdrAs armesal iph in ¢ plespheriq apidagucas sobaion) pas &gundy and further, it
Bl S R o B iy ARENOEUE o RARAFRANED MR BHosphoric acid
oiainiog azphmallty of ﬁ&%l ognsi mma snetal letchmgtpma:isss;fphasphonc acid can be
enmbodi nen rese nvent1 ncl udes .t
BT g oo vl rSRED " MEE i) RopIPHARE At dcqrding to an
@ﬂﬁdhﬁeﬁ%‘fﬁleé}ﬁé‘seﬂpﬁﬁexﬁfon\’iﬁéaﬁﬁ phéspidbAc ik &8nPwhich metal ions have

aqueous solution waste liquid containing a plurality
bgen pepagdied andyembyed andswhich hassmcanceritiatign of phospborie atié df around
@f@ﬁho” c acid is obtained and to the obtained

APt ed phosphoric acid, an inorganic salt is

aduRdnetéd bfhtinSerkbo@mnertiof g lﬂssehmwﬁfbhqnaaaés tﬁé‘ﬁ)llomng principle.
Bgener ally such properties as to be easily dissolved
yrdigtiiling o métric @cmawac aigl and st efevatemirem asnigadpeid aqueous

ARG B0 B B b b

comdeftratict pﬁ@pﬁ@ﬂ& el edotRAiaeDaRY tth@&Btﬁned‘Ebﬁ&ﬁiate %ﬁb%bhonc acid,
exce33|ve |no anic salts are not dissolved int

apdntosganioyllyis ddedy c Kt din e sinecean ippraepin orlt basganerally guch

Sgg, s s B agg}e YR vd i %gi@ggmdwse ygcﬁgyofveg@.lé glg organic

concen hos r| c aci

salwets oa bdmcmalatenh ghesphorigauiy, Iaqglrﬁdfehe‘:ihy@aﬁicl salt a4 dissolwkl in a small
the inorganic salts, metal ions. dissolved in the
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<EROREOBoha e 081 i SIS R oo i, o
ofgait oonglvens issydded; itheinotpanicrselts diysolved in sheseonoénteated phosphoric
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cdpregipitation atcmm:lmg to an embodiment of the present invention. Thereafter, by

filtering a suspension obtained by the cause of a crystallization and a coprecipitation, the
suspension is solid-liquid separated into a solid content composed of an inorganic salt
crystal and metal ions dissolved in the concentrated phosphoric acid and a liquid content
composed of an organic poor solvent and a phosphoric acid aqueous solution. Further, by

distilling the obtained filtrate, an organic poor solvent and a phosphoric acid aqueous



conposed of an organi c poor solvent and a phosphoric
aci d aqueous solution. Further, by distilling the
obtained filtrate, an organic ﬁ%or solvent and a
phosphoric acid aqueous 9 solution are
fsplution avedfiacyionsllyrdistiliad to obtaint mirifiedphbsphedc péids pRKE i7shows a
' -El 7 shows.a. nechapi sm of the, coprecipitation .
Riclanif 7 16 SREBo RGO IR PHS SEROGisnint PhUEFrF<Ght invention.
| N Ii@8h EfbEUIMBRISS (RS plebéht BiveASdH, ainiEdhdi®RqueBudiolfon waste liquid

aci d aqueous solution waste liquid containing a
gPrtpiaingaplusaliseefanetalians aftar wsed indle ¢tohingés eoncdritratedi and to the

e .obt ajned . t
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whreentrdtivn of octivisplidricariddquebe BRABAR HeGpréfdating BrRedsSs
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concentration of about 90% by nass or nore. When &
wirels psranrabiect of e srgatensnt hasal phosphoricwciddontentation bf kater than about

b at ment . has a phosphoric, acid concentration
s b et R EbL 0PGBI BEL e SactuBRe AlaR sty of an
ihcrgaific sAtpgieshl wadn ERNSaEtRAalnG in the FAKER! sAMBUAE a@fanfige of the

i norgani c, salt dissolved in the water remains in the
preseriipyeation és uilikeln tade sitainedage of the present

[ ' [ kel Q [hed, (Further. |n.an .
ek, B Syl derBRn O R i e flount Bttt ons
diskolved @l a pisphoriti &&DI otgshié Posr seReEPRDItNG iR fHeGoprecipitation process

.organi c poor solvent mxture in the coprecipitation .
igJargepthan theamoyng ef metah jons Hisselived in the phogpheric ace aqueous solution

0 i on .
3 ot ARSI LA SRR L iy
efiect bfithepucifiestion, sdthaepurificd fihobphokic akidyhaving aeHigle porit9icannot be
the purjfication, so that purjfied phosphoric acid .
OWQKPF&Q steigre: pihen mﬂ%awaﬁssslsved ébeqncartitedphaspheyiceacid is
o B A R sl Bl R R i sl
a@dUs slution, it healselthpdrtnt thit thh éndrgemi gsadi is corapletelpopystallized and

sol ut.ion, it jis also i rtant that the inorganic, salt
thp SergRipBEof e, nEepup auk o Ga PARPIORS, 8oif dAueor Hguen spevented.
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is prevented. Further, en the concentration of neta
a fatin of vationk comstitutingdh¢ mrganic daki in eativns dontsinkdm the filtrate after the
ratj.o of cations, copnstituting,.the jnorganic salt |n
0%314%@11383 CaPTRERIRLeT, prs @ﬂsghérﬂgmgrspwwebewmes large and
BB RSB REARL B B g ionsdsred o
removed with metal ions in the inorganic salt, so that the advantage of the present

invention is unlikely to be obtained. Therefore, it is necessary that the concentration of

metal ions in the phosphoric acid aqueous solution containing a plurality of metal ions is




consequently, the treatnent results in nothing but
exchanging nmetal ions desired to be remved with
metal ions in the inorganic sal®, so that the

advant age of the present i nvention is unlikely to be

highet thed a sdlubilief of the indrgdric s Sivahosphvaic aclle organic poor solvent
cqncent ation of netal iqns in the phasphori¢c acid
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in the phosphoric aci gani c ven
bt treated tsq:refdmbtm ayouraf 5Q0hppno ngnfed)ap@mn tholwedght. More
ﬂﬁi'fically, the concentration of netal ions in the
E Lhoric aci d aqueous solution which is an object to

be Ak a8 &k 1&%&[&&&@ oﬁﬂﬁ%&eﬁpﬁvﬂﬁf&ﬁ)fherfﬁétﬁo@ 8¢ Ipparatus for

on the wei ght As an ‘exanpl e of enbodinents o
treatingra pyxad aqndf@quemn sotuitien rveasteoliquich ¢ontpimingae pdurality of metal ions
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a KX ahs @ﬁdhhinﬁﬂc PledcdWinSarlfparatRefl a neitAeidhih procdsh Yhich
FIG1 is a schematic view show ng an
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the perifyingsappaitahusroftaaniced acldhqmuﬁgoldu@ﬂmsmngsml antentbddiment of
quid tank, , .the purifying apparatus of a m xed

ste |i
e € Peeseny iksgon, and pirine eRIEseng these Appatapso diThe flov! the process is

dshisHRLEsent invention, and piping connecting these
apparatuses. The flow of the process is as follows.
Fikisst, a raixed aeid aqoécus agution news dilesi fiquid iesuppliabintd thewhised acid

T T R AT R BT T T
th#x@dhdil QquebuX %uﬁ&r% fﬁgﬁ%@%ﬂe §H’dvbl={1-lngrihn{)e et&ﬂ q S‘Mﬂ«%rka? to be etched

sovverlngthe SO a materi
igetchesd. The ni xed acid aqueous solution after the

SRR e Fhd T ot B SRl MR B i i squeos
sbREi6h HnR As ¥ poSitdtciithg ﬁ@mattmhhglgthh irStdiving VesB1624n @fchfhg liquid.
a ueous sol ution which has overfl owed t(%romt he mxeg

| lixgd geid pqueans|salution whighhasiozerflowied fiiorethe anixed acid aqueous
f h | [ t
SR B B BRI A B o e

ik atikffhedsd SHIRIHAAOMS iSRANsFirRA NP hemirtddWeidadusdis s@amon waste
a i xed acid aqueous solution waste |i qui d. The m xed

lﬂ@ddﬂﬂm‘imed@mdtaﬂuwumgmon wgste diqyidk hered in the

DI i AR ot AR AR ikl i fhe 1R60 hdfd gaueous
sclatich wasi BQuE tEX iv bhsplied ivsto TR Jlrify i aptireo ForaBe inixddneid

mxed aci d aqueous solution during the etching are
aquepRy spleipniand mmelghiensdipsobend;in theanitxed apid @gpenus selugian during the

et@ﬁh@ g s@ﬂﬁa@& rbS'fai c??stalﬁ&qion and coprecipitation method and purified. The
treated mixed acid aqueous solution is recovered and returned into the mixed acid aqueous
solution tank. A part thereof is discharged as a waste liquid out of the system.
[0012]

FIG. 2 is a schematic view showing an evaporating apparatus as a part of the purifying
apparatus of a mixed acid aqueous solution. Though the evaporating apparatus may be a

general apparatus, a thin film flow down type evaporating apparatus is desired because of a



treated m xed acid aqueous solution is recovered and
returned into the m xed acid aqueous solution tank. A
part thereof is discharged as waste |iquid out of
the system [0012] FIG 2 is a schematic view show ng
highescpsityoefi phgsphppizaeidus The operptior ardf fuhdtivbnpifithd appattus is as
z(sg?ar atus of a m xed acid aqueous sol ution. Though the

Eﬁr ating apparatus nay be a general apparatus, a
t hirpsif 4 I : nat,t j :
desi rt’e d%@aﬁ?eé@%g S)flnﬁmﬁ?‘)gﬁﬁ\}ﬁgd;%rp ? gagﬁ-a%%% p oerdl ag id aqueous
selnidon wiste bpwid dankdn FiGd i supplied throtigh & ebailgrantataisquiid receiving
A8s lfoI lows. First, a mxed acid aqueous sol ution
waste |iquid supplied fromthe m xed aci d aqueous

s ONekt| DBidealss §slehrl uiedauhagﬂhleieris FlaathinkP ufdéP PHOEE 7000 Pa and the

through a reboiler into a liquid receiving vessel.
temperatyre of the liguisd is psaintained atereundo®3Gde 807G nWwhile aircdaking the
ndgr 2000 to 7000 Pa and the tenpefatyre of the
e st oF R o2 Mapll e oS B i esoeting wioet and he
ebéifdi luging APublpe a sEhmES sidplied ROME AbdilePloHehOle WARdEacid aqueous
liquid between the |liquid receiving vessel and the _
ton| veaste Jiquidand mitrigracidy agatisanid andsvaser dre evaporatéskto be distilled
boiler to heat the m xed acid aqueous solution
waste liquid and nitric acid, acetic acid and water

arNitriwaid) nagticacidattewstesdistled dff @€ tond¥nked i6 ad%hdenser through

@getl c.acid and water distil]led off are condensed in a
FRierpliae walsrds gppliaghisenpecdet inmgeerivasof pdlistilig lineid, and thereafter,

a?%z%u%%qnétgﬁﬂ fBIE&o%ltr\ngn Qhe @ongéxﬁ}altilo}x%?tﬂe' e%ﬂir? A,

thereafter, —are reused &s a Warertal for conts oftfng

t oncammead: phosploiceitid fiem eihidh nigicl dcifl) acktic@eRiceidtwatkdthve been

hosphqric acid fromwhich nitric¢ acid, acetic acid
f@ﬁﬁ@%ﬁé? “P%ﬁ%%“’é‘é@ ghe @ytallipation apd coprecipitafing Rrpeess of the melt

chRBlIEZaMSH Btdck&at | on and copreci pitation process or the
E}glt crygt 5% zation process. [0013] FIG3is a

[@MB¢matic view illustrating one exanple of a netal

e i,ng liquid. rec e systemin which the pay.at.ys

£ 5O anf astbtiouied St pimR GrrBp It Tl gl aseycle
ot WeRh ‘ e . L _ .

St he online ﬂga m@a@ﬁﬁlﬁ%ﬁyﬁggg 'r‘%%‘?‘%gr‘f%g%e‘{%téﬁ?ﬁg&a“

emppdimsnief thegreséns inveation Btincogparpted imtheontine of amethetehing

a ratuses as those described in FIGS. | and 2.

4 S otherw se specified, the operating tenperature

amkk etblifS appaRatds SndYRE BRApotAFRApAArHHuS afttle LIRS Spfiafatudds as those

descri bed above, the m xed acCi d aqueous sol ution waste
despifaddn ilG8hharnkd fYaless dtherwise specified, the operating temperature and
pressure are normal temperature and pressure,

As described above, the mixed acid aqueous solution waste liquid discharged from the
etching apparatus is transferred into the evaporating apparatus and is separated into
concentrated phosphoric acid and the distillate (nitric acid, acetic acid and water).

The distillate is transferred into the etching liquid concentration controlling apparatus
and is reused.

The concentrated phosphoric acid is transferred into the crystallizing and
coprecipitating vessel and is mixed with the inorganic salt aqueous solution which has
been beforehand premixed in an inorganic salt dissolving vessel. Examples of the

inorganic sait include phosphoric acid salts such as sodium dihydrogen phosphate,



etching apparatus is transferred into the evaporating
apparatus and is separated intg concentrated
phosphoric acid and the disti 11t e (nitric acid,
acetic acid and water). The distillate is transferred

petassiuh dilydoigen ghosphate cancroomient dibydrogenqrhosphatd andgnagnesinm
ar at us nd i.s reused. . The goncentrat hogphori c
BRSBTS $Hifa(es pughyas FOTT LIRS 2 pemnive syjipici pad acetates such as
Souirf @b dthte Ahd AAMEARTL heedi€l ahd phbspRGieWhddsuifakes 'aFégﬁrgﬁﬁle&
h has “"been beforehan

sal t aqueous sol ution whic ] .
pr Bfhien &ixeditharpughbyr geergenie pper salvsniis wildey therstosind by separating out

' ' [t includ h .

S PAREAR o . QR Po RR e a8 o Prppboric aci i

ptraisitavs. diThy digeroihOsRAGEE PootydIweRt i HicRMtiRORIf, 2 to 10
hosphat e and magnesi um phosphate; sulfates such as

@!ﬁ%‘r prsiesthly W@gdo akelgnthervolume of phosphesicaeigk arsgheorganic poor

' t j 6 d .
Bhvont Msl BATEh i BRI WD 3P Fh P 3 Mioppspigats such o
dléuhols gl kgtonenare ngesssazy poley used) VEpdcificeafipha théresfahelude
.and b e rﬁti pg_.out _ an ino[‘ﬂ)ary c salt crystal,
igeron¥ alrebold greinafier, Frbrzad togs { " ddsrbutanelh pegione and methyl
iRdsRReihe acid is coprecipitated. The anmount of the
organi ¢ poor solvent is in the volune ratio, 2 to 10

f d\itke thexomipdetiin of the crystdllization ddfcopatsipitason; chesherrpfs transferred
.pho oric acid. t he .organi ¢ poor .. salvent, those,
iSRG e oGS 1 o ok PapfraReS ) R Pt et i preferably

al flleF PrRs-or Maltiche yfeitilRe,. @l cohol s and ketones are
necessary to be used. Specific exanpl es thereof

i Hleres dlee typesoamd@pydunts| of dleoinoyganicesalh afid the orgapioepooe dolvent may be
" L. PA! I sobut anol.. acetone and nethyl . isobutyl

o pBHietely et T SRRl R e o S Hbrasion 75 e feentrated
pBo¥pheaPL&AE] pitation, the slurry is transferred into a
filtering apparatus to be solid-liquid separated. The
[401#] eri ng apparatus is preferably a filter press- or

- filter. Here .the types and ampunts of,.
+ $he st RSt of BosphiFiciicid,SFaaieboRs SH¥f P04 Rl Cyhigh s
pasg thpdiightthe filteidigdpphiaed idleRefdidadn®nhé B@anR salventQVaporating

concentration in the concentrated phosphoric acid

appatriug and-the oxganic papesal vank eaf watsr agiistibled offdreme the filtrate. The
' whi.ch b .

o Bbr PR, etk od Blrficd i el Ro RS S i
aptparmtusa@dnhen, freusidtin eheapestallizing andpRRedpitiningvdssehe

ar.gani ¢, poor solvent and water are distilled off from.

t quﬁegi&?lesp Kig acig fepam whiqhgbe oxganig Paer sodvemp hgshesn distilled off
) o : & ool A
s I 58 B bR R B lic,
concgmtratiop corettdllinge appasaths andhise feuditdnt adxtpieds plgplémerned with lacking

fromwhich the organjc poor solvent has, been distilled .
cogyppnents so that the mlxtg.lre Las tﬁc almost same composition as that of the mixed acid

aqueous solution new fresh liquid and is circulatory used as a recycled mixed acid aqueous

solution in the etching apparatus.
The method and apparatus of an embodiment of the present invention is suitable for

treating a phosphoric acid aqueous solution containing metal ions in high concentration
(from 500 ppm based on the weight to an upper limit concentration in which a metal can be
dissolved as a metal ion in a phosphoric acid aqueous solution) which is discharged after a

primary treatment of a phosphoric acid aqueous solution containing metal ions in a



is mxed with the distillate fromthe evaporating
apparatus in the etching liquid concentration
control ling apparatus and the Besultant mixture is
suppl enented with | acking conponents so that the
relativelyelovantditradibmyless thanF00qpmpbased b theaweightd by afmdlhe
m xed. agi d eous solution new fresh liquid and is
EW] 1231“8}‘}’6%581' a golyentexiraqtion mathed aci d aqueous
g@jlgll on in the etching apparatus. The nethod and

ppar atus of an enbodi nent of the present invention is

s uAtrmduE (aeppretipiattd n@tad—cphlamntgmorgaamsalt)aiq tieofilsering apparatus is
tal ions .in ntration,
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Wmt&ﬁﬁa Ilﬁﬁh b 9Rd pikifpigGRs @1 Tef 1R anRit BsupfiiabRhied B 1.5 folds

on rn a phosphoric acid aqueous solutlon
thgamOMrt@%@Sldﬂ@er a primary treatment of a

L t nmetal, | \
P RIRE Bt anf el cBRATPAT A8 AtkisPe FPRC s Perbin ARty hRer is
digtitlddagefilomnhd fgutivi ¢ifthe relfddud ai®ihk inside/Stthé bés%éitlé &dbled to
met hod or a sol vent extraction nethod. [0015]
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ar dgiyrified imoseamic saltrie reusesd inithe morgeaicrsalf dissel vingvessed
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certain
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is theanerganic Bﬂt ¢rysalijaingand zphtlfylntg esgel phyrdonoerating agdimcding the
Ssal.t .an st | i.quid. The purifi,ed i norgan toi
1 8 S R ol isfebce! SanBiilined 5 o higodaieats S sp et the
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and copreC|p|tat|ng vessel “i s generate accord |ng
the surfaed oftbelcrystalising a gentiifugajdiltering apparatus (6 =t 15 O@tor crmre) to
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[(8Q6] t hat nmetal ions are coprecipitated while being
adsorbed to this coarse structure. However, in the

i ISk §ana echematic @byssiﬂastratmgragomrdewmnw 9fi thg nw@és@ﬂﬂngdiquid

reS R SRt ol Rig B labBtnt ditininacbtiitied SiRBAH Beid gccording to

arbérabRliment dftiled prefat inenedrik @stogparsikdin MEOANRSOf 4 Siefdl etching
and conpact and by renoving a nother |iquor attached

appgratishe surface of the crystal using a centrifugal

];#A ;a{sr% t?l?@raeﬁeé’ @E F? tén? Rowry 910FI%{ 5 {ﬂefha{ sho B'Efl%fx i ﬂethat a melt

contal mi ng no> e
criptallizilg apgardtus is provided in the upper stream of the crystalhzmg and

coprecipitating vessel and other equipments are substantially the same as those in FIG. 3.

The concentrated phosphoric acid separated in the evaporating apparatus is transferred

/
-

_.

into the melt crystallizing apparatus and is cooled to around 10°C to separate out a
- phosphoric acid hemihydrate crystal. Thereafter, the resultant phosphoric acid
hemihydrate crystal is solid-liquid separated in the filtering apparatus (not illustrated).



[0016] FIG5 is a schematic view illustrating anot her
exanple of the netal etching liquid recycle systemin
whi ch the apparatus for obtainilfhg purified phosphoric

acid according to an enbodi nent of the present
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ic acid hemihydrate crysial s S
C ISR e U o Peaoniod i cauiaed i the purifed phosphoric
dcld fusrvitfiéltithe ofghniclptr S6IR& 3L &&il@&ﬁff?ﬁ%& gﬁiﬁgofvgnt evaporating

hem hydrate crystal is heated an ssol'v

PPHAYE & Ina unpatisfactnay daveh ithegpurifigd ipHosphorie agit ahdy®be returned into
iR ratus, to,suppl enent  |ackin

R DB RRAATe  SHB ST e BERPIG 5 10 e e,

h &l Syshoads an exaaplelfol SroPidRRARE ﬁlt_c?%ﬁﬂiﬁ%g@%&lmﬁ%ﬁge upper

i qui The recycled etching liquidis re
S{F@?%PP e emswgmw erneecapitaing vessek r doovevar, since theranicaint of metal in
tHe! G ﬂéﬂ{ | ransferred into the . .

c%@?ﬁoﬁfz ?iqug%g{n %cgjﬁ etéll5 815?1%?3'%51 %%‘?é}lelaﬁlasiia&lzmg apparatus
depeads ertlthe metallzoheeitiatibh $h thd totFRiqIR) WBEN 8% thdidlioh Boncentration
.F%G 3. Hg(y]veverh when the concentration of netal ions
In B% EYIcRRiERte, Phasehoric 26id isexprmmelyrhogh, it iaprefertedomenbianige the

dsitfonS o8 813! el ' l.stdlled off inthe .. .
T gani ¢ sol v eﬁ?gtg@%%ngre@hfﬁgw %%%%Hae rcgsg"’gﬁ?'gg ppd goprecipitating vessel
togaetnotherf act ory | evel, the purified phosphoric acid may

be returned into the nelt crystallizing apparatus (a

path shown by a broken line in FIG5) to be retreated.
Exahfpl& shows an exanple for providing the nelt

crystallizing apparatus in the upper stream of the

[0@¥Alst al | i zi ng coprecipitating vessel . However, since
sphoric_acid

: ; | in . h
AT dhe Bl entiP i ey proshpevisiont eefering to Examples
whidtystioald riof b8 Sorsanad & Hﬁitﬁ%ﬁﬁ?%s BPetl geﬁﬁ‘{?ﬁgb%og, o

concentration in the not
[0H8hcentration in the concentrated phosphoric acid is

rgmely high, it is preferred to exchange the
Ex%éé??ions of the nmelt crystallizing apparatus and the

Usiigtaabdycltl sySte MhoWaRA FEGB, Al A dE 3P Ble mi%Bd BAG Iaqueous

ot her. Exanples [0017]
solution waste liquid from an Al etching process was performed. The unit of the

composition is “kg” and “N.D.” means at or below a detectable lower limit.
The composition of the mixed acid aqueous solution waste liquid (about 100 kg)
discharged from the etching process was as follows. The amount of metal ions other than

Al and Mo was extremely small and then, was disregarded.




Herei nafter, the present invention is described nore
specifically referring to Exanpl es which should not be
construed as liniting the scogé of the present
invention. [0018] Exanple 1 Using a recycle system
Efablenl]in FIG 3, the treatnment of the m xed acid
aqyeoys , solution waste liquid fromanAl etchin
pﬂ%@é@g’%‘dperf iHReRcdrhe Aggtic asid ¢ heWatebnposi ai!on is Mo
"kg" a "N.D." nea at or b w a de tabl e r
lim t.”}he conposi t ?gn of theejr'r?xed ac?grgaqueog'g)%ve 0.045
s ofurthien theeransitionuif the( diftillate (2BEutRE)S kg)ifRahthegeapdritip apparatus
‘&%;e ﬁhi ng process was as follows. The anmount of

BIOYV¥E other than A and M was extremely smal |
[@aslethen, was di sregarded. 15 [Table 1] Phosphoric
acid Nitric acid Acetic acid Water Al M 65 10 3.5
2hhosplprgzwgid). 045Nitduadiher , Adeticacidposi tWater of t hal Mo
di st i} l\at e (about .8 kg) fr the eva ating
apparl\iiPUs was as 1‘21§I | ows. [ngﬁ e 2] Phﬁ‘gi)hori cNdei d N.D.

NiFurther, #hei cdmpesitivs ofEdrieéil&y pHdspidic AidRabdid 7%:25kgl)§wt§ch had

N. D, N. D. _Further, the conposition of concentraté

Pats6d HHeughcthg evaporatingapparatu wag ps folfowss. had passed

[#ﬂ%{yph the evaporating apparatus was as fol |l ows.
F abl'e 3] Phosphoric acid Nitric acid Acetic acid

\Risbsphofic abld  65NMriDacitd. D. Zcétichc@B0 0. W4er [0014] Mo
Next , i7/.4 kg of sqdi um di hydrogen phosphate was
di ssof¥ed in 10 KYdf water Bl the rédsdltant0.030 0.045

[@(glg tion was charged into the crystallizing and
coprecipitating vessel and was thoroughly m xed with

t Nexic drddegnfisatinh gihpdrpper phosplatawasdis@ilvedie 10 &g Wif txakdr and the
d, while stirring the

o o R i St O L v
By ) SRR RAPRR " Al REr R B v
theeaughlydtitned,white stiming)theintixBint, 266 kg of $PA andtydiideoras added to the

i.norgani ¢ .subst ance. Eor convenj eng f expl aj ni ng
it ¢ 84 iz ste R Eqripositigmot theEoateshiad (Dot 1454 kpwas as
follaws.
Here, Na is derived from an inorganic salt and is contained in an inorganic substance.
For a convenience of explaining with respect to metal ions, the composition thereof was

also cited. It is the same with respect to the below-described filtrate, residue and purified

phosphoric acid.
[Table 4]
Phosphoric acid Water Inorganics  IPA Al Mo (Na)
65 17.2 7.4 260 0.030 0.045 1.43

Further, the composition of the filtrate (about 338.7 kg) which had passed through the

filtering apparatus was as follows.

{Table 5]
Phosphoric acid Water Inorganics IPA Al Mo (Na)
64 16.7 0.04 258 0.003 0.016 0.008

Further, the residue (about 10.9 kg) in the filtering apparatus was as follows.
[Table 6]



also cited. It is the same with respect to the

bel owdescri bed filtrate, residue and purified

phosphoric acid. [Table 4] PhoBphoric acid Water

Inorganics IPA' Al M (Na) 65 17.2 7.4 260 0.030 0.045

1. Pidbsphotid i@l , t hwa@e@nPOoghbi f theafiltrafje (ab

338. 7pk ) which had passed tgﬁggﬁgh trlﬁé fil?lelri ng b (Na)
apparatls was as f&lows. [713bl e 5] Rhosph6ii2@ aci®029  1.422

W\ ' PA, Al Na 4 16. 7, 0..04 258
0. 0 SROABAREREAL B i hab o bl plin St g re compared
toggach nthieh) &1 f Motags élﬁ@gt?ﬁﬁ@iﬂhuﬁtlm&héi&siﬂﬁé g:@ﬁfeciﬂi&&ahgo that it is
6] 16 _Phosphoric acid Water Inorganics |PA Al "M (Na)

pgregt thablay Busfressmens, Hb dla ingho congratratedhphosplparist agichre separated

, loDerd Lt ' resi due. .
ﬁte %fg“n%gerr’e @?at 1 tzxg {;]ﬁcl(l)‘%annféér &lﬂpﬁ% tk)g“;a'{r&gntgq?%? ﬁ"aé)agﬁonc acid, Na ions
gy¢ adideditherminkoy  tThusH¥a ions arbliiecésapte bé pinidedd3 mush as E@sible and

this treatnent, Al, M in the

‘jé‘tghi%fseﬁﬂf ?Eﬁ%@ﬁ%ﬁ%gﬁhﬁ the phgspliosic $gidaingteanic sgbgtances dissolved in
tho¥icehtratby Plﬂﬁﬁhéﬁ]: dditark %F)gﬁ&ﬁgar?  be telioRed gsedrgach as possible.

concentrated phosphoric ac ons are a
[0#4ei nto. Thus, Na ions are necessary to be renpved
e

a ossi ble.and. further,. far enhancipg the
o R AR el e QR ppgaratus o
estisnatk wad sdparatd [T ARINGAS! fréth Sk mlﬁ%gmfﬂpﬁ i rchgEFed ina

al so necessary to be renoved as nuch as possi
bl aprasetus forrecevering APA (nod dllustraied andrwas rewsed. t Rerther, for

. ' I e or ati arat,us to ev rat.e .
IRARHD JIF B, MG M At R Rl Pt wat Bdteg 1 Hephosphoric
avid Srone 0bichITRA had bden distilled! Jff &l IPRRAséVapdrated tougether with water

not illustrated) and was reused.

recovering | PA ( ]
t%&fgqq@ré ligupringpysazeptronyy &rom thrbatiomofahe piganic spivehtesvaporating

L ' g to the phosphoric
f0RRE Bubificbhdtondfl &ia WASBEREE, 1 D) L Pr and ! Pa was
r €be eqropasitioh dfabeditaimethpiifisdpieisphdrie R (BBGUN71.1 kg) was as
P el i quoring by azeotropy. Fromthe bottom of the
§4ni ¢ sol vent evaporating apparatus, purified

{Taprsghoric acid was obtai ned. The conposition of the
obtai'ned purified phosphoric acid (about 71.1 kg) was

Rhosploviclaoids. [ Wdtdre 7] Inorganics IPA Al Mo (Na)
64 7.1 0.04 N.D. 0.003 0.016 0.008

The above composition is of the purified phosphoric acid which has been subjected to

one time of the crystallizing and coprecipitating treatment. However, when the
composition is not satisfactory, it is satisfactory to perform these treatments one more time
to remove metal ions. Such a treatment is exemplified as follows.

Since the concentration of metal ions in the mother liquor was lower than that in the
first treatment, the second treatment was performed by adding the inorganic salt (sodium
dihydrogen phosphate) in an amount of 1/5 of that in the first treatment.

The composition of the obtained purified phosphoric acid (about 70.5 kg) was as
follows and purified phosphoric acid having a higher purity could be obtained.



Phosphoric acid Water Inorganics |PA Al M (Na) 64
7.1 0.04 N.D. 0.003 0.016 0.008 The above conposition
is of the purified phosphoric &tid which has been
subjected to one tinme of the crystallizing and

¢dable8] pitating treatnent. However, when the

CEWO ition is not satisfactory, it is satisfactory to
pErdSBReHG 3rdde ¢ ratement slnerganiedre tiPde to Abnove Mo (Na)

met al g3 §ns. Such g, treat iI's exgnalifi
follows. Since tlzg) concewg i on of "met al 81%8&1@4| n 0(%(961 0.004

t02hkr i quor was lower than that in the first
treatment was perfornmed by

0 AP i H6r G O SLHED s Bansioedinin b xgeganic saltcrysalizing
treat ﬂg&?&eﬁﬁleﬁ{gonposi % id%%diléé%o%{é) 0% b%éloﬁgiﬁtor? Sa}‘l??l‘{éltﬁlﬁed

prtepissait Gabovt 85 kghwas avfollbwig) Thepurified ifdrzhmwsalewss reused in the

I hosphori c acid having a higher purity could
%gfé%%‘[‘:glglﬁgg.s‘i%?g Vfﬁsgg?‘gp@fre%g’ﬁ%‘? lemaci d wat er
blegani cs |PAAl Mo (Na) 63.5 7.0 0.02 N.D. 0.00004
0. 00061 0.004 0021] The above residue (about 10.9
l?&?sﬁhﬁgcﬁiﬂdnsf erWater i nt dnargenidsnor g®Ai ¢ sal tAl Mo (Na)
crys lizing and purifyi vess and treated
and W]Hé conposi t |B§n of theﬁ bt ali nngpuri fi : N.D. 1.34

i oy dpacrited sibbe, &@éb?&ih% fo hhelsPoteri@$ aﬁ‘éxin?;ﬂ% Hi@,ﬁares-gggirr]w%ntion, about

rified inorganic salt was reused int i‘nor [

9B by Rpsfiphpiniovie e¢idlin thednixkd peid wgueous seintn waste liquid can be
"R R g BBl Cordfé Qi o sl 300uEgn e sy i cn

laxpaly esduestor di ng to the system of an exanple the
i nvention, about 98% by mass of phosphoric

ent
[@rgﬁﬁ in the m xed acid aqueous solution waste |iquid
Egafiple® reused and a charging amount of the m xed acid
aqueous solution new fresh liquid can be largely
r Shkiretmefi0f 28] mixedanid oo lutioh Wa8RMiquidf frémen Xéshing

us solution waste liquid froman A etching

P%E%?g é"’?’g %g\fg@“ﬁf‘é]r’f’ Seiiantiafly thesems manary ap ip Heampleel.manner
aFhd ddfpo3fidh€ ofithe E'nﬁe&&’{llﬁ’ g@-}egh%é;tg%tg{n %sge {@;‘18 Gt foo ke)

.aqueous sol ution waste
digrthergied figetitht ething roedss thadistillae edout 208 ke férh thed@porating

apg)grg% tam& Zc'n?ceﬁggteé {Jgégphgr?c aec\{gl Pa%rogtt ’}an kg) which had passed through the
evaporating apparatus were the same as those in Example 1.

Next, the treatments were performed in substantially the same manner as in Example 1,
except that the inorganic salt was changed to 4.43 kg of sodium sulfate and was used by
dissolving the salt in 18 kg of water. At this step, the composition of the treated liquid
(about 354.6 kg) was as follows.

The relationship between the Na amount and the inorganic salt amount is the same as

that in Example 1.

[Table 10]
Phosphoric acid Water Inorganics IPA Al Mo (Na)
65 25.2 4.43 260 0.030 0.045 1.43

Further, the composition of the filtrate (about 346.5 kg) which had passed through the




apparatus and concentrated phosphoric acid (about 72.2
kg) which had passed through the evaporating
apparatus were the sane as thd8e in Exanple 1. Next,
the treatnments were perforned in substantially the
SleFRoppaSius ds b rdpeaRpl € 1,  except that the

i norgani c salt was changed to 4.43 kg of sodi um
H&blﬁgﬂb and was used by dissolving the salt in 18 kg

r..At thi.s step,; the .conposidt,jon of the tregfed
Phodihel peif.. Wl s R gpdmamEEC ol ne. “rtl"® TR v
rel atédgonshi p berdapen the ¢Ngp anount 2end t hg gopor ganigdo  0.006
salt ampunt is the same as that in Exanple 1. [Table
1 djurthere thepesidus (about Sviakrin thediltpaing epparatns njas ppollaws.

32 4.43 260 0.030 0.045 1.43 Further, the
[?%Drlr%gzs]izti on of the filtrate (about 346.5 kg) which had

Phasphorri¢ fsidughWane 18 IrfoidanRsi Ng dpRar at uspavas as Mo (Na)
follows. [Table 11 ] Phosphoric acid Water |norganics
| PA M (Na) 084 24.5 $4b2 258 02002 0.0838 0. 0GKO35  1.424

o St O e S S04 e o

to/gech othen gt ghtioi avs shiRéd predddnirahtly to the Besidué.(dprecifitI@B, so that it is
e ahove

0.035.1.424 . When th unts of Al, in th
aphrey 4 BG i PFrimee Abdein é@icaﬁ@ngﬁ@ygbﬂﬁyma g agcparated
0@t helowebr, b)MRdBhE t&hh&ﬂgﬁﬂc RAIEHRSIHE RBhdetrh@d hﬁ@sp’éﬁﬂb ﬁéiﬁ, Na ions
(co r,eci pi tated), so that it Is apparent that "by this
and B4 meons areAlddedvtheremto.h e Tlowsy thes joas amt nebesspH 6o be remived as much

= ShReePh Toffer B o AE L i pF e pBrbfc . Mreasic

subBn&ddUessolved fn e @oAckaRGkel Eiﬁés%ihﬁlti@ahcia BttSalsd deRERatydB Be removed

are necessary to be renoved as nuc as possi bl e and
asfppelaspossible. enhancing the purity of the phosphoric

b ank PRGNS sutpllh 120 T orbbiE Y Gl elibotadfig apracatugand the
tréafiientarhs pafofédindabRARRIID e sathannkP&s iniHxahipl€1 WAs a result,

supplied into the organic sol vent evaggr ating

the gorapesition ofithe obfained purifiedbphospheriqreid @baitd 1i nkg) was as follows.
st ant igh b ' |

ASSOF! OO bl SRR 0 PR s 006 ke

whiblosgiid hbtheaeind védiaal feméined skghtiyRnansedt ol | ows.  As

ions, 5042" ions constituting sodiumsulfate
[Tégéi?’l ogether with Na (0.006 kg)

Phosphoric acid Water Inorganics IPA Al Mo (Na)
64 7.1 0.02 N.D. 0.002 0.010 0.006
[0023]
Example 3

Using a recycle system shown in FIG. 3, the treatment of the mixed acid aqueous
solution waste liquid from an A1 etching process was performed in substantially the same
manner as in Example 1. FIG. 4 shows a material balance per each fundamental block.

In this Example, for maintaining the concentration of metal ions (total of Al, Mo and
Na) in the mixed acid aqueous solution tank to 500 ppm or less based on the weight, when
it is assumed that the treating amount of the mixed acid aqueous solution waste liquid is
100 kg/h; the amount of the recycled mixed acid aqueous solution is 90 kg/h; the

concentration of metal ions in the recycled mixed acid aqueous solution is suppressed to 30



whi ch coul d not be removed and remi ned slightly,
remai ned. [ Table 13] Phosphoric acid Water | norganics
IPA'Al M (Na) 64 7.1 0.02 N.IB. 0.002 0.010 0.006
[0023] Exanple 3 Using a recycle systemshown in FIG

mof fess; 0d iERixelfacid | ' TR WL 9N LN
\ﬁgst e liquid froxr% gﬁ uééﬂtl%ﬁglr?g&ﬁﬁ%‘gg}ség‘? ﬁ%‘dg’g"r" ?“%‘?Hi%%enta“‘m) 15
supplmsatedrin ianampunte 19w, treamper limit of thelorotik of dtchdd etals is,
4 eri.al bal.an r each fundanental bl ock.
nﬁ?ﬂn}“@y&% Py1INg ggha @ﬁ‘é\ﬁﬁﬁ@ the concentration of
IUUlaémwtm)OGLPm)lkg%ngxMBg@ﬁj——OW kPmt he m xed acid
aqueous sol ution tank to 500 ppmor TeSs based on the

#4ht, when it is assuned that the treating anmount
%@g m xed aci d aqueous solution waste liquid is

g?h; the amount of the recycled mxed acid

adlihays r i1y byshéin SBoviDinChs, thd)RearBAHThS AR aqueous
metal ions in the recycled mxed acid aqueous so S
selution pyasiediguisl from30 Allcetchipgrprocess e perfonnddhe Thiexemhpositions of

' olution new fre | i qui f.or .
B R A3 0l o i Prent 10 ) ifihsmmedgiom th ctching

paplebs, thehtstil PRefabbit D7t8 10f) ffonethd @&ﬂﬁratﬁfgna%gﬁlt&ﬁg aﬁﬁ%%éntratcd

|ils, as shown the follow ng equation 0.0473 K

Phowpherg acid (ehoyb @2 ke) whick had passed through. thoe@Poratifg @ppBatus were
theahh, anpl.e 4 Using a recycle system shown in

FI' G g,agt eéhggt rr'eﬁtq’ of the m xed acid aqueous

s dleyt, therconeatetdd phobphotic @tidard! ratfeftbd thid FHRGRSE cy@allizing

erformed. The conpositions of the m xed acid aqueous
Emm ¥ Yssaosladitg gbent (1Mo tn crystallice p phivspbhrie geid hemihydrate

aj
teh he di.stillat baout 27. .

e 088 W AR Mohs T bt QU il B

sqpanasqdtinthecfilaering dpphatils. 7 Zhetedfl), b separaDpHRAsKAR acid

- thro gh t he evaporatk&? apparatus were the sane as =~

eI pryskal s deated ppdissol e andversiiansfieed ko isteoatiing liquid

. . | 1y .
AR AR S B bR e g
pipkplepicacidhentihpdrae iyl Itcgplepara aY&dyeled cbbiig ligili€ The recycled

resul.t ant phosphoric acid hem hydrate crystal was

cteling ayid ags qeused pthe metpl etehingepregess. o r Thegoamesition of the obtained
b Qhernd: oric acid hem hydrate
phxﬁﬁ{oﬁéakﬁhenﬁ@:%th%%ﬁ %?agrsfgl?o\sg% and was transferred

crystal was
[Table 44} he etching liquid concentration controlling

aratus .to s | egent | acki ng components to the
33@%%‘%‘36"“1 HPP %ater 'ng rrpAI Mo

52 4.8 0.001 0.0015
Further, the composition of the filtrate is as follows.
[Table 15]
Phosphoric acid Water Al Mo
13 2.4 0.029 0.0435

The above filtrate was transferred into the crystallizing and coprecipitating vessel and
was treated in substantially the same manner as in Example 1.  As a result, the
composition of the obtained purified phosphoric acid (13.8 kg) was as follows.



phosphoric acid hem hydrate crystal to prepare a
recycled etching liquid. The recycled etching liquid
was reused in the nmetal etchin2p process. The
conposition of the obtained phosphoric acid
idglrate crystal is as follows. [Table 14]
hosphoric acid Water Al Mo 52 4.8 0.001 0.0015
Bhespheric atitle coWptesi t i omoodanidse fi [Rx ate i fAlas Mo (Na)

foll . [Tabl e ] Phospharic acid Water Al M 1
2.4 8.5\%29 0. 043511"_?The abo&@lfi I tr_zﬁé)-v\/a_s Q-p%fer(}-é%% 0.002
| NTRe 48R PidiFEAphdsphdiit a_%ﬁllj\lvﬁé)féhﬁﬁﬁécpﬂottﬁé ndd cﬁ%ﬁﬁﬂli%é’ﬂ%cess and

was treated in substantially the same manner as
wastiprted againnag substantially thetsame manmpoas initkmatwive treatment.  As a result,

R DS Bl i ™
mhmkgamics IPA' Al M (Na) 12.4 1.4 0.01 N.D. 0.0008

Q0. 0035 0.002 The above purjfied phosphoric acid was
Phasphoricpaid) « nWages| ¢ dlngeganics i zi ngPhr ocessAlnd wadvo (Na)

treaged again i@.gsubst a@bb@ Iy thﬁﬁame g@@gﬁ)sgﬁgpm 0.00007

the above treatnént. Asa result, “purifi

adi © dpparemgthatitey répdatiopiiraneloepsiailizingras \dascribbd abovedpurified

l{hTalLIe 17), .Phosphor.ic acid Water | norganics |IPA Al M
orig agidhaying r kprsenimatnsows bg obleedo. 00007 It

[b@%pparent that by repeating the nelt crystallizing
as descri bed above, purified phosphoric acid having a

Hxiagipbar 5 concentrati on can be obtained. [0025] Exanple

- 5 ing_a recycle syste h in FIG 5, the treatnent
o e RAILT fie ﬁﬂ’ma&ﬁe_ the mixgd pedrasequs

sélﬂti&ll wabte Mg PSR GR A éf\ﬂﬁné;@f)fé&% %g Plaﬁ%ﬁd&% sty the same

the same nmanner as I n Exa shows a
mpanerdsah Examnplecle (46 Gestolwvsfaunatardtiatancdpearcich fundamesal block,

R R Exaragte. P mpin g e coReSTRAR etk S LoPRoPAL Mo and
Naylitede misdd atid fquebaddohitdonaBik RD0Ypnt 6518 ssHAS&T o the WSght, when

_weight, when it is assuned that the treating anount =~
it 43 asswaedhihab thedrerting e of thel mixed acidagueous sejutien weste liquid is

100 kg/h; the amount of the recycled mixed acid aqueous solution is 98 kg/h; the

concentration of metal ions in the recycled mixed acid aqueous solution is suppressed to 30

ppm or less; and the mixed acid aqueous solution new fresh liquid (for supplementation) is
supplemented in an amount of 2 kg/h, the upper limit of the amount of etched metals is, as
shown by the following equation 0.04706 kg/h.

100 kg/h x 0.0005 — 100 kg/h x 0.98 x 0.00003 = 0.04706 kg/h



100 kg/ h; the amount of the recycled m xed acid
aqueous solution is 98 kg/h; the concentration of
nmetal ions in the recycled m x&3d aci d agueous sol ution
is suppressed to 30 ppmor less; and the m xed acid
IVHAE BUSaifel 4: 1 on new fresh liquid (for

suppl enmentation) is supplenented in an anount of 2

kg/h, the upper limt of the anmount of etched netal s
04706 kg/ h.
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cop r(a):mpungaa phosphb:éd: adi® agueo0sulutidn @ntdjiing Bipkirality df metal ions
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aqueBysepdatitg b hn ihdkamie RA @12/ anrnt‘aa :%& FtQ@xE%QHtu‘ftaﬁé%ﬂlugly the

crystal and coprecipitating
mesalsions byf fsurthbnemlmmg(amggamc pogm@l\enpwhrch smtolﬂflé imphasphoric acid
hoti c,acid d does not , di ssol ve
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'ﬁd?’%ofij"ggte#@g% W%aﬁémalb@ségwsre@faﬂt ity And
and (&)Csbllé-@lhhm'debé}ﬂhﬁg BFRRER ME Irm‘%aﬁﬁd Jaﬁr tcgﬁtalmnagntge metal

inorganic salt crystal” contalnin | ons

l‘}_’@} andyapor at i ng that obtains purified phosphorl c aci d
nd water i

b Qor solv a in
DY BRGNS A ARaiRL SRS A% narR i e ARSNGB orghni poor
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4. The method for obtaining purified phosphoric acid according to any one of ¢laims 1 to 3,
wherein the inorganic salt crystal containing metal ions obtained in the crystallizing and
coprecipitating is dissolved in water; the inorganic salt crystal is separated out by cooling

to separate a coprecipitated metal from the inorganic salt; the inorganic salt is filtered to be
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recovering an used mixed acid aqueous solution waste liquid containing a plurality of

metal ions generated in a metal etching using a mixed acid aqueous solution composed of
phosphoric acid, nitric acid, acetic acid and water;

evaporating that fractionally-distills the mixed acid aqueous solution waste liquid by
evaporating nitric acid, acetic acid and most of water from the mixed acid aqueous solution
waste liquid into a distillate containing nitric acid, acetic acid and water and concentrated
phosphoric acid containing phosphoric acid and a plurality of metal ions;

purificating that obtains purified phosphoric acid by coprecipitating and separating the
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transferring the filtrate obtained from the solid-liquid separation in which metal ions are

concentrated into the crystallizing and coprecipitating vessel according to claim 5 or 6.




