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concentration nore than an upper limt (usually, 500
t ‘bheldisdloppervHiapentse PatentA ppliglivh Nos 2007-028320dHedign Felraary 8,

sent. inventian relates to thod and a at us
23R iie s reispion, A (raptyi {pEorPRIIRY a8y geforence
iﬁﬁy&mﬁﬁﬁ containing the netal ions (hereinafter,
referred to as "m xed aci d agueous sol ution waste
liquid') to obtain a purified phosphoric acid.
Particularly, t e j ' to a
nmet hod and appagg%ﬁgigﬁﬁpgg?éﬁﬁ@hgﬂﬁg§$ﬁi§ a
phosphori c aci d agueous sol ution containing netal ions
in_a high concentration (from 500 ppm based on the
\AIEF’QMOf?tbe Envenfigrer |inmit concentration in which a
[0 ]al can be dissolved as a netal ion in a phosphoric
acl'd aqueous solution) which is a residual phosphoric
dhiotigh @ weiRedbadiebtl sohtidn/\ rit¥icl aeidsLdteR€ héld - pRosbhoric acid
dispgsal as it is, at present) obtained after a

(herpinadipry reforaad tows aquegiissalution”) useddn ameetalriching process
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acid aqueous solution containing metal ions in a 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 aciueous 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 or in 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, in such a

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



2 progressed and consequently, not only the netal ion
concentration is el evated, but, also the conposition of
the solution is changed due t& an evaporation or an
attachln to a mterial to be etched of volatile
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aboé?ié‘?r@d?%ﬁs)@“éat%t hod and an adsorption nmethod using
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are applied to a m xed aci d aqueous sol uti on waste
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el BE R e thatalas Fes Mot & UORROR AR oS didAkes
elechdidialysts AShOB LAY ah Qﬁh%rﬁdlfi!l ﬁx@lﬁoﬁ ﬁéihg% BEHRERILPH0h. 2'Ho avever

caused, netal ions cannot be satisfactorily separate
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using an activated carbon, a m Xed aci d aqueous
solution waste liquidis col ored by an activat ed
carbon. [0004] On the other hand, as one of
-purification nethods of cencentrated phosphoric acid,
there can be nentioned a netal extracting agent nethod
(Japanese Patent Appllcatlon hb JP2005 142444)




On the other hand, with respect to the coprecipitation
related to the present invention, on the page 74 of

" Tei ryoubt ur seki kagaku ( Quant it ative anal ytic
chem stry)" (revised 17th edition) (original author:
iiRa fnix&bacidiagiedns solutioweste liguid, uthe elebeddiblysiBasidosl aqehwsphoric
., Ltd., 1992), the follow ngs, are descriped.. "The )
aggia%bm sigi i HS tothgt RN C i e (b e moving
84 MR 4 ﬁm%ﬁﬁ:‘d&i& Bhehe twh cABlotBE Sepatdisf RORRaciP6®er. In the
al so precipitated acconpanyl ng the sedi nent. The
adsopptéan wethad using gh activatetorarba, e misabhckbapiconesolitjorawaste liquid is
cg@n%{ ation .Ofe$ xed crystal, or sonmetines due to the
Lok By angctigpted 63EORo the sediment during the
[GU0agi pitate formation. In the case of the former,
Inpurities enter actually into a crystal lattice of

t R the ethiepharsl; as onerpfipueificatéon méthodseof] caneentratedghobplwric acid, there

' d ith.the sedi dur i __—
o8 mBhinh AHGiaL ating HesTmalip oo Pagut deplicgrionNo.
TeItmssedmnt HowevEl) bp YIE methbids tholgletha tas{ctinesfMei dold be reduced,

only a general coprecipitation phenonenon and there is

thegmapsatod Al sopid vttt offsstivaly radycadne Fugherewhen iragansentited
pfEbRirid 80 a2 SANGEN ot & RN EhahPiice A S Aot an
oxitivedHet JueRaY MoO,* T htesdissoR@e/ fot Rducing e dnd s of both the two

. background, the present jnvention has been .
iops Bt fanaxtrastipn thwen pdieverse X tragton FVeE gre RGGEATY 1oR cations

. i i o )
o oA s Y 20 RLBARAY s oL Bl operaing
coveisadxpecietstof beceir atqalhupdpionsdqaenthy il bsadmeés difficnitnd atiizathe merit for

a pluraljty of netal ions, and further, to provide a
th%ﬁg‘?@ﬁ?f’]!éﬂsw%&?‘r\ the recovered purified phosphoric
akl chQb’%nﬂﬁPéaﬁbH ?[}&ﬁb%s ¥ 8 c6flehftadd gh&g%ﬁoﬂ& hédld 38K

solution waste qui d contal ni ng osphoric acid in a
cristghizagmmonethodi(Japaede Batent ApplichtionNe. H2064-266338 angl Japanese
r S 8 The,above- not ed. pr,obl ar.e sol.ved
Pt e 31430 stouBp  HOR X, Bt B0 & 1 PR FERHg fnethod and
théR iP5 aDrobldm AGGORiMY t@ﬁlﬁ%ﬁhﬁe ot iPseessaryPdnd the treating time is
present invention, a nethod for obtaining purified

lopghosphoric acid including: [I] crystallizing and
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25™ December, 1983, publisheg by Kagaku Kogyosha Co., Ltd). However, when this
method is applied to concentrated phosphoric acid, since a purification purity of a
phosphoric acid hemihydrate crystal depends on a metal concentration in a mother liquor,

the yield thereof has 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,




(a) m xing a phosphoric acid agqueous sol ution
containing a plurality of metgl ions with an inorganic
salt aqueous sol ution; (B) separating out an

i.norgani c salt crystal and coprecipitating
souble Fubstancessary alsh @recinitated aspempanying thi sedimesti nd'hacoprecipitation
' Q al vent ich is soluble.in phosphoric,
P 3ith i RRseiTote ind By § BerctarfiR ot hufixed cBF L B Spiies due to
theladsoepticsel ibAdio the ¥dditherit dafiflg the predifitat® Rrirfatibh.0 UinGhe case of the
separating by filtering the rnorganic salt crystal
fogen HPPHIHEPs chter pettally nBraserysiallattise of fhejprecipitate. atln tg case of the
i | . [ cid by eyvapor.atin
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predipaated thgbthei Withfthd dedihdron, wherein the amount of
tal iops dissolved . in the phosphoric acid/organic

Rvees| this diteratuge explaingonly a gergsal-wpresipigtion penogeson and there

Lk ekd : .
s B Ao Rt Heenly Aok &by bf B RO IR et
phasipecic actdreecondinpd thopresdnt ivehtien pwdli f i ed phosphoric

acid according to the first aspect, wherein the

crystallizing and coprecipitating and the evaporating

are repeated furtRemniAry ' ' respect to

the purified phosphoric acpg%ﬁﬁgmg?& he net hod
[0¢dording to the first aspect to obtain purified

ospharic acid havi a hi gher concentration. 3
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el b .
e AR A0 PRIVIS: § Al At SpPiad R
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phGspbA Ao Fufion - GFinids SpISRRREET el R and ikt opdvide o
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.phosphoric acid aqueous solution. 4) According to a
mixed gorchaquepursolutionewaste Hawid containingphospleris acid ingohigh
gne of the first to

co T%DQ;?{;%%&‘ Iegv%%éﬁ?%%lﬁk{f%tg‘qqﬁ%’%%ﬁf'c salt crystal

NI T ;
{0008t ai ni ng netal ions obtained in the crystallizing

nd coprecipitating is_dissolved in water; the . '
ahoxgmetedpreblems aregolyed bydhe folloxing aspessy agessding o listed 1)
dmﬁgp%'ate a coprecipitated metal fromthe inorganic
salt; the inorganic salt is filtered to be recovered;
1) Accordinghto 2 Bsoagpeerbfithop@sent inveation, aanethod forwbtainihg pusified
of. the iporganic salt is prepared; and the prepared
Ph%ﬂlﬂf&aﬂﬁf‘f:mg €aqueous solution is reused in the
' Bl i f be fi f !
[gl]fl:fth aspect@g&g’d{?p% ?3‘%‘%?3@%?3@'&%“&: gﬁ‘é%&l’é fr6im a
phosphonicacid aquecusesohationtcoataining p phiralityiof gnetd) donyeind @dprecipitate
ccording.to any one of the first to third aspects
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separate out a
and does not dissolve an inorganic salt with the above resultant mixture; and

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

ions; and



6 inorganic salt and to coprecipitate sinultaneously

the netal ions; a filtering apparatus for filtering
the obtained inorganic salt crystal containing the
metal ions to separate solid-liquid; and an organic

s b¥\evaporating Biahebtaigs apnﬁetbplm:b@fm aoirbbly evaphrasing eaorgagic poor
| d
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pcrygt 5‘%%%@%%’?%%% fﬂ?ﬁrmﬁéﬁél ons filtered by the
filtering apparatus in warmwater and for separatl ng

ain the inorganic salt _crystal by cooling;
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crystallizin

e‘@pomng amppcnte;d fartivet inqdurhblimeewith m}spart te thetpunidiel iphiosphoric acid
C ueous

|n.c ecovering used m x id.a .
gl ﬁ%ﬂﬂ\,@gtp Bfﬁ’ag tothe dir iasRpCh o) apvflt}efgp hespheyic acid
havg[gsagigﬁﬁrc%hggﬂaﬂoﬁl metal etching process using a
m xed aci d aqueous sol ution conposed of phosphoric
acid, nitric acid, acetic ac:ld and water;

5 AR et 3 R ol bR i scconin

aqueo
toaay dne 6£&E ifistand decdnd aﬁ&‘éﬁs Whera] @k pho§RbES ﬁcﬁ‘aﬁﬁébus solution

aci d aqueous salution waste liquid into a distil
coptiBg A Phyalify of metad dons, containsi roetalcions am:lcqmcm:'atm@f from 500 ppm

SEPGFL S LSRR A A3 SRS, PHERELH] b sotvod s

méthldbn dxbﬂaupmasmnbfacﬂchqnaﬁmhnﬁioﬁ aCI d by
coprecipitating and separating the netal ions in the

concentrat ed phosphoric acid using the apparatus
t f i ect: . . .
 BSERRIEND o ol Supely 16 i 1 MLBRRAE buri B8 phesphoric acid

aceopding it amst omenofithe fickd tohirdhspetitss Whetei thetigorzhisic edlt eryiel
a recycled m xed

urified phosphorig.acid to repar
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evaporating using a 't crystallizing apparatu
aspect.

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



solid-liquid separating the phosphoric acid

hem hydrate crystal using a fiétering 7 appar at us;
transferring the obtai ned phosphoric acid hem hydrate
g&éstal into the concentration controlling; and

inqrganie salt anddo capreripitetesinaulianeaushe thempasah ipnss
e G PR Dl AVl oo e

igse eepapite salidaliqnidsarl according to the fifth or sixth
to the present invention, a

ﬁégect .. [ 0P09 Accordi n .
t B VEBheYRPTRINE 3PP PHIPRFAti * heAingHdfRbe vaporating
thtCirflartiy p&Shl vént SEPWARSRIRUAL rdsRBHt ﬁp&lﬁ.a. phosphori ¢
aci d aqueous solution containing a plurality of netal

ions can be provided, and further, by applying the
so) ution

fRReROnE Rt BRETHBas T sy BBt HamyihodFing sppatars
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process, a systemfor reusing a recovered purified

pibiwrgsniceal crtadlizing endparifiythgdvessel farrdisselvingithe inorganic salt
pur.i fi ed

crs AU G Rhe Uk APl BB iRk by oo Bl RoiraRiR b e Gt and for
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concentration of netal ions in"a mxed acid aqueous
shfilieringappaiausdanseparaingdlyesinprganic salt erystal sepatated eutrin the

: !gég |y apn _etching process is
mé a ?Islglgg , bz?{g?'{s]g'gtau&glﬁ%glﬂésﬁgnti ng anount of a m xed
aci d agueous solution new fresh liquid can be |argely
reduced (10% by mass or |ess of that in a cgnventional
7)&?]835‘15}&1@)@ seppitipspseterpesrpdfor cpnsmaEnrgtohipg tigrid insluding:
FeSVRRANE A Gsddl B ' ! i
ef chi ﬁggpr oces Si;’ﬂéeﬁ Q%wéage% Sgﬁtgi?ﬁ Z‘Frfagtt%i Ig:"ﬁ\ifl1 govlv{@ hgl\%n ar%urahty of

metal ienpgamertédig sapptal etching psocassing Dmixedricica@ougsolution
[ FIG3 is a

aqueau ol yti.on purifying apparatus;
wE\%ﬂ?ﬁ’a‘ﬁip O%R °§ﬁg\7\!"ﬁ’§¥6ﬁ , %’fﬁ?rﬁ‘f”éa%‘* W3ttt al et chi ng

lek Spbiratin QB Fabi ¥ iqui

SRR RS AR, the mirod acif afuco SIS baste figuid by
evaporaingmirie £8jd, 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
metal ions in the concentrated phosphoric acid using the apparatus according to the fifth or
sixth aspect; and

concentration controlling that controls a liquid concentration by adding the distillate to
the obtained purified phosphoric acid to prepare a recycled mixed acid aqueous solution

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



FIG5 is a schematic view show ng anot her exanple of a
metal etching liquid recycling system FIG6 is a

fl ow chart showi ng a material bal ance per each

f undamental block in Exanple 5; and FIG7 is a
2 tic view showing a nechani sm of the
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R P90 T 5L Rl o i

conce
Exapijg@Benon i s the coprecipitation according to an
enbodi nent of the present invention. Thereafter,
lflﬁ ? 53 hemativ ¥issnsiogAng ghother syamplerof @ ragtakeiching !;quld recycling
sys ystalllzatlon and a coprecipitation, the suspension
I's’solid-liquid separated into a solid content
RIGn® ixefllow chao showihg amnateridl lbala ey pdraaclafitidambadal blodis in
dlssolved in the concentrated phosphoric acid and a
sdndont ent conposed of an organi c poor solvent and
0 . .
FS.G FSeRGh R, AONER PRl SbeBipiati gocording to

someehpeetstofahuipmsmmhﬁom,c acid aqueous 9 solution are
fractionally-distilled to obtain purified phosphoric

acid. FIG 7 shows a nechani sm of the coprecipitation
according to an enbodi nent of the present invention.




In an enbodi nent of the present invention, a m xed
acid aqueous solution waste |igquid containing a
plurality of nmetal ions after used in the etching is
concentrated and to the obtained concentrated
phosphoric acid, an inorganic salt is added. However,

when t ' ' [
solutﬁgﬁrﬁﬁdt gﬁﬁgg??gggﬁﬁghgﬁggggﬁhﬁghgﬁ3§?§§¢§§@%f§§

{10kt er content of the concentrated phosphoric acid
beconmes | arge, so that even when an, ofgani ¢ poor
sﬁ‘ﬁ%ﬁ?‘% The e gy BIFSPHARAHPR }Sé??ﬂ ey gpecifically.
SPhd/brleSiht iARnRSERRINRM exRisive Qﬁ&ﬂﬁ%r&iv%%hldj%%@ﬁ%h B¢&ult, a
in water in the concentrated phosphoric aci econes

mgihioil japd gppasathefa epaovng dndsepasatitg swtad ionsde obtaiepurified phosphoric
Lnorganic salt i.s not separat.ed out _.and remains in t .

i Rt Bk dmsvaiCelon =00 BainacibLaian phenae e roulaty elfective t

a PIRGPRGOci PAARBIOEIIG AfdtdiSink HRAI G in AMish cdrbertfation (from
desired that a phosphoric acid aqueous solution

500 based gn dhepiveight fotan uppenlimiticoncengratigri inhwhish ametal can be

a8 s Rapdrion i pATPhedaci) AE0LS i Svad . and furher, it
wisdsploand tha@ By Bppleitig MSmeMbd ah® Bppitdtol c%naéhutatadqfhbfsﬁﬁoric acid
0

the treatnment has a_ phosphoric acid concentration

contaiing & phyality 6f metrd densyin paretal efching-pracesat phosphasicecid ean be
' . | .
re¢dvefddn ﬁ%%&%ﬁgﬁég@#@@t Mereaﬂl!lr?ﬁmegfpglro%ﬁéitaﬁg e}cggrtdhné to an

I norgani c ved 1 n the
enftiodimatt ef tieqrédeat investiondueanis phosphbrit Beid froas ahich metal jons have

invention is unlikely to be obtained, Further, in an
begiirpar dgpmpped Fdowhish hang eoncerimatioprad Phesrbogirgeidiof around
qﬂ4b§qmﬁ§. ions dissolved in a phosphoric acid/ organic

poor solvent m xture in the coprecipitation process is

The geathddhafrant dnebaiimenttof die presemt invermiordinelndes/thd foliowihg principle.

o A5 EAE oG b i
solBfif Raste lighRr c%nta?m'ﬁg Q%ﬁlﬁ@]&t?%lf |g¥etﬂ Gorf drief hised ingﬂ %tchinr%,
lea p havi ng

purification, so that puri osphori ¢ acli
congehirgfbd phesphegric acid it olisainedamd toalie olithimed toneentraked phosphoric acid,

metal .ions d}gﬁplﬁﬁﬁwjn concentrat ed Pho hori c ngd
an OTeaiis 3 ilf)F“!ll ed AAhUIR UHIC, BIHES aff Inoeagic; s generally such
propéxties ad Rebeasidily HREoIPE inRatéi MHdG8 BE hardly disSHIRDHSN orgalnic

solution, it i's also inportant that tHe inorganic salt
solyent epeqricenteatgd phesphati¢ acidich partiof the inoegamidaligs dissalved in a small

cid a ous sol ut.i on

a8 AR i foricottaby FnRBRGHERG PRt ek P inSidanic

'S prev

saltyaieaiot dR6Ived it the 3¥a8era N WiknG6 sudtoconeritRiddVstibsploricidid, an
ratio of cations constituting the inorganic salt in

orgH¢e pPeersolvsnt isiadded,ithe ingrganic salts disselvedsin théyeoncentrated phosphoric

it A D05 e Bl S8 s s, metlions
dissob/ed ef tfe on¥entidts pHospdTR beid &€ Prdcspitaed) OtIHidsh hainenon is the

exchanging netal ions desired to be renoved with netal
copresipitation aererding teamembediment gfihe peesent imveationnt Bogseafier, by

ok [ td ' | iokel btained.. . ..

i BRI op oBAGHA Bk Sy o Ryl B B R iimigpion. e

suspnsioh id silid-liquid Bepaphie@binlws bélideinten? dbRposed vTlat lindtBanic salt
containing a plurality of nmetal ions is. 10 higher

crystah apd metpd pensidissolvediin theeconeenteptad; phosphoariciagid and a liquid content

_ [ ' ' I ) X fter
comPRATShfed fodr B Bt ARRRHA R acled i fefldi Further, by
distijrgcthé bb@lred filirixe, &odrgaiit habr ivedt andbs phosphdsc hdid heous

phosphoric acid aqueous solution which is an object to

be treated is preferably around 500 ppm or nore based

on the weight. [0011] As an exanpl e of enbodi nents

of the present invention, the nmethod and apparatus for

treating a m xed acid aqueous solution waste liquid
containing a plurality of metal ions discharged froma

Y N a

. N



FIG2 is a schematic view show ng an evaporati ng
apparatus as a part of the pu%ifyi ng apparatus of a

m xed aci d aqueous sol ution. Though the evaporating
ppar at ys nay_be alllgqéneral' apparatus, a thin filmflow

sqighn 3¢ Hactenalpdistilled tophaingugidied phesphprieacide cElE & shpws a

1 hi ' ' 0 [ ' Qper at.ion ..
sty Kot HRRRD 3 o, B SREEL lon
alnrneatbodirheht af deopreseavinvention, Wasiked didiaduoss@iiticiOwaste liquid
froqm the m xed acid.aqueous solution waste |iquid tank

cqntpting;a plyrality of gaetal donsafisn yseddn thagiriag isioneenaraadaqud do the
obt&ihé&d &%Iﬁgnﬁ’a&&? olsRhothﬁi:Ed, %E@rrg%g gaﬁ% %%@%e?g] %J%geﬁ; r, t%hém the

at nosphere I's tai ne
coneerpeatian of thegihobplericiadidi afjuesusisalutioaimte padtreating prbcbBGs

T B AT GRS PHoP5F S o L omplaree, so that
evéE Wieh aﬁﬁﬁhaﬁﬂﬁ)&? BALER s AtRleAIfEr W@ﬁic%ﬁﬁ g@ﬂllégﬁs solution has

supplied to the reboiler to heat m xe
bean addeds ars morganizrsaltashi@ired quinvdten irdtheiconéentraied gphosphetic acid

I T R I
an@ SRS ROthk BorbeARAEE Pﬁ@iph&ﬁé 848NsoWhAtGhe P%écf&gi‘@tc&*ghosphodc
ed adstille

is supplied, are pooled'in a receiver o
acidiigimpairedd  Thus, deisdesiredethas aphosphbrivsacid agueeus salutioarcontaining a

: Ll t he, . trati f th tchi | i d.
Py oF el doris RER o i o the st St e ropediBieg.
cofdefirhtiorP6f dboBNI0WBY Riash o foke e WHES A bhéspHoraé Acill Bqueous solution

transferred to the crystallization and coprecipitation
whighyis a8 obiset efiibe treatmest hastasphospharicamsideancenteation @f ksyer than about
I .S LG Vi ' ti xanp| f
90% 6 ngs" R BB et Plrbasrd B Al s R ot ot an
inoagemiy sl tudissobied dib thi waterOrefnatiisfin i filbacphomhacthaativantage of the
according to an enbodi ment of the present invention is
PreseitdRysoHar snlikelyfe bseblaitedot a netal et ching _

PR b B embolliff of e eRRPRL D, F1Ep RS RNARY! Aplffons
dissalvdd i83 phbsphraticacid drgairic pbdrasoivenemixtariih itedcopidigpitation process
RO e TR R A ——
(i B A8 BHOGHE S bBre i bitxing sl MRECR! fitantally no
effeet afithe purificatimnpso thiatysurified phesirpiwrastddthvingt ohigh purity cannot be

congent.r at ed osphori.c acid and the distil]ate ., ., .
Obt‘?"ﬂ?‘f'r eletoey, % e el A@rSdﬁ%SHHeaé? _e?laeemtﬁ BL%PE?W peid és
copteRipitafdS{ith & 8FstalliRd ikt Rlic MINSRdr RUATHI SR GRRE [RkdAt salt

controlling apparatus and is reused. The concentrated
aquegusssphidongit icalsb inpartanhthptthe dabrgatio sdlthis compistely kiystabliged and
the %rrlrgaining of the inorganic salt in the phosphoric acid aqueous solution is prevented.

Further, when the concentration of metal ions which are an object to be removed is low,

a ratio of cations constituting the inorganic salt in cations contained in the filtrate after the
crystallization and coprecipitation, and the solid-liquid separation becomes large and
consequently, the treatment results in nothing but exchanging metal ions desired to be
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



coprecipitating vessel and is mxed with the inorganic

salt aqueous sol ution which h?@ been bef or ehand

prem xed in an inorganic salt'dissolving vessel.

Exanpl es of the inorganic salt include phosphoric acid
highiet thas a sblubiity ofiiha inwtginic sadigienhgptosplricsacid Adrganic poor solvent

of assj um di hydr oge hosphat e, . anmoni um di hydr n

RS Benddtivgiasy CREDRGop i Ent o Mpth weotGuR’ e
co@hitaf ot i@ﬁ?in%ﬂ@?ﬁﬁsbﬁbﬁd&&@ eoBd bl AR WhiRh iSafébject to
as sodi um acetate and ammbni um acet ate, and phosphat es
be treated isfracfemblyr aroypnd § @) ppwal or more Yased on ﬂf@dmiggtr oughl y,

[@ Ergani c poor solvent is added thereto and by

p

rating out an inorganic salt crystal,

S ARlah (e BRPIS NomBdiemBRS AF theprefiat HRBAEH, i #@thod and apparatus for
phosphoric acid is coprecipitated. The anount of the

tregtigng sixesbacid aiguenws sodntion waste lighidraentaining a plugadity] of metal ions

referahl y.aroun . £ ol .he Vv, f

sl RIS LS Bt iBes i bl D ubRckfitior Bt g

dFK3 0liya Behedialiy vesvosHGih g 8% a%ﬂa?dlu@inja%lail eralifig Pfocess which
.inorganic salts such as al cohols and ketones are .
inghides s pary for perferming dhe etphing pqeiPpsdawith 8 secehdpg vgssel of an etching

-1 ngl ' r I ' :
i il 30ROy VR 9P s SR AT bt SflESh W iquid tank,
this urifyéng apphfaiey oftahaixed Apidelguesusablutibe acdoyding ltd &z edrbediment of
and coprecipitation, the slurry is transferyed intog a )
the presentiipenippoAndIRIng somectng tHgse anparatissspakis dew of the process is
asfblid®é. Ny apparatus is preferably a filter press- or

Nut sche-type filter. Here, the types and anmounts of

t Fist,i anoingdacid sgakeusasotiition mewrfgshiliquidde suppdied énto themited acid
appropriately determ ned, dependi ng on the netal ipn
BB fscRlHeRn Tk 71 b ORI R O PGP Pupe Up from the
mlxRA 46l aqudiB shiukibh ¥k dnlivilile BoREriR) @S RERKILR, Afmhfdrial to be etched
_organi c poor solvent and water) which has passed
isetehedigh the filtering apparatus is transferred into

t-he organi.c sol vent. evapprating,apparatus,and the .

5 0B B s e B ihe PRa PR Bltpe Biigimivied asid aqueous
sofufi®n tarktds Al Rst-doRIng A Brdi@h thSrRbei it veSsetl ehytlétaniag liquid.

to be purified in an organi c solvent dehydrati

domixedtagyl agwgorsrelutidnswhiely bacoverflawied &elysthgmixﬁgig aeifl agwgous

bR atd .Vess T rifi Ofd.Crs g
sofi2Bh BFUA SRS aueons BTuRiLie| BRI RlpBiied nto the
misted adid hqsbots folutiontauk dis Wahsfeirb®in®h theinhixad citl'agirdud olution waste

evaporating apparatus in_the etching liquid

liquigk-farknas awnixed acishaquepes sedutigReadie igiidnd the resul tant
ThE Lt S GG Gt Rl CRTROBEH ot aucous
solution waste uigaidt"meii @anbmmu pufibling apparavesfot deshixed acid

liquid and is circulatory used as a recycl ed m xed

aqugors selyiband metaliang ﬁissw)\/% in the aHxerhacishpaueaus solution dyping the

et e By o R PR B B AP AT BtioR e SRy, The

treated aixes] ®id agueons sohitiati Bre@vertahd ramned intbitlghmixed acid aqueous
conceniration (from 500 ppm based on the weight to an
solytigretank. nfpatSheret is dischieshashpese qugt%‘F ot swem:
[0 hssol ved as a netal ion in a phosphoric acid aqueous
sol ution) which is discharged after a primary
FIGe 2tisve séhenfatia vidvo siidwihg an @capbratingeapparatuslagtai part of the purifying
containing netal ions in a 13 rel at;iével y

I
apragiREentia aiRes Acid asysousgintiono  JBAvEM SVESOTRE pRTHsmay be a
geng%(ﬁfl ?%;ﬁ%%:%ﬁ@b{ H6& doWh tS;Eé g%o&'iin@ aﬁﬁiﬂfﬁg §s desired because of a




[ 0015] A residue (a coprecipitated netal -containing
inorganic salt) in the filteri g apparatus is

di ssol ved by suppl yi ng wat er ereto (not illustrated)
and is transferred into an inorganic salt .
highpdscasity of phgsphvgicpgid. f \lihagpereterand fimetiomef the apparatus is as
ﬁﬁﬁH@Iied water is around 1.5 folds the anmount of the
resi-due. In the inorganic salt crystallizing and

PHITE ¥ gk dVRES fJueods SoRitichi WastRgiid s@iplié@ @i ihe mixed acid aqueous
distilled off fromthe solution of the residue and the

selpderywasie ligwid tendciadilG; kissupplied thiough ¢ sebliler ingo a liquid receiving
&Qgrganic salt. The resultant inorganic salt is
retained in the cooled vessel for around 0.5 to 1 hour
aNext, lislde thesystet) ShetfiRplicnd 8 nfait@liet uhd@al000itd VN0 Phand the
apparatus to separate the inorganic salt into a

temperatyre @f thediqpéthisanaintained ptiaauad 609G @AIC. Téhifagirculagiag the

. nar ic salt.is reused i.n the inpaorgan c salt
iR R g S bisfon Wastediqrilberpgen AR fspéiping vessel and the
rebBiléraRibgG FAhp, al feahli sGpplfetad tHezthdiler fidlheat the mixed acid aqueous

copreci pi tating vessel 1s generated according to a . .
sqlyony wastaliquidt @pd pitrig acif.acglc anid andhwater pisievappTaied d; be distilled

rgani ¢ poor solvent is added and the generated

crystal has a coarse crystal form having nicropores,

sittihatid raebad adid asd sarr difilletofiiateaiondensad irea bendegser through

dsorhed to this coparse structure., However,. in.th
whigh FeRlEcvaler s supRliedatrr Peoled Imm EpCRiYRr sgf# %guwswg agy thereafter,
. y iy el de
weE PRSRLL PhoalifiaP A oG D 0L Binchfidich of dE cRBIRRiE (2
t Gatcentneted) pinesphoridacid frotmawhible aiirie acidj grietic acid and matarthave been

.a by..renovj ng, a ther |iquor attached to the
d@ﬂﬁad& Sé‘i@“‘f‘]ﬁg‘g‘&ﬁfg‘? srstalizagonand camrRpiponprvGess ot fhe melt
cr@@@ﬁf@foﬁ 6&ss 1500 or nore) to purify the crystal, a
I

crysta ontaining no netal ion at all can be taken
[081&]. [0016] FIG5 is a schematic viewillustrating
ther exanpl.e of .the nmetal etching.liquid recycle
396, L e R viewaluiie Sne SHAGRPIS B Al g q:recyele
syRBASRA WMdHCthe GpshrAas Br Gblnihe paffi QIPIEPASHY acd adddfding to an
present invention is incorporated in the online of a
emhedient pf therpgesepbiavention is incprpogaterbindthe palingefea wetal efehing
system shown in FIG5 fromthat shown in FIG 3 is that
PR t crystallizing apparatus is provided in the
B @fchiiigl pphrais dnb ehCevapbatihg dppdiatadsrethpsand sPpaninsegas those

vessel and ot her equipnents are substantially the sane

desegibedh isIGS: IFand 23, Unlews othesywise spaciieds thsrpspiing temperpigre and
t i , i t i t f d
prediRE b e R R Bkl S A L A et Lo

A Aesuitibéd abd e, Henahet acidwhuéous RokuEbA Wastedjuill discharged from the
hem hydrate crystal . Thereafter, the resultant

etching gppaig inkanstered intpdhe eeaperajiag apparatus gnd is sepaated into

coftFRALEH Bfospfloric ot abd e SRBRARIAL Wit Atkc acid and yeater).
Thediviilista i traisyaiedl infothé echiag liquill cbnsantavied cantolling apparatus

transferred into the etching liquid concentration
andismeused.| i ng apparat us to suppl ement |acki ng conmponents

: _ . S : . tal
T8 (e BAeE pERRARERAE B ein Rl G Th Uit a6
copeécipitatigg vessdl ghd i8 miiged @ithitie inbfrafiietsalt aghetiils Bglution edbch has
The filtrate in which netal ions are concentr at ed ifﬂﬁ

beep bafosehand premixed in areingrgagicapaltidissalying vessdpr Examplea e
_ . . . g
inolf8E St Rudeptoy Al d QR chAtnd i 0B PdTBRREY

metal ions contained in the purified phosphoric




acid fromwhich the organic poor solvent is distilled
off in the organic solvent eV?ilﬁ)Ofatl ng apparatus is in
an unsat i sfactory level, the purified phosphoric acid

fgg et urned. into the melt crystallizi ng@appar at us
Byidergenphosphatce pamonium ﬂlmdmg@p phage pad magnesium

L ﬁgfat s sﬁéﬁs%oﬁﬂ%l Sﬁ?%&mﬁﬂlrsu%&vm Qa%ta?&esuch as

t cryst I'T'z1 ng appara € upper stream
s@dlmncacylateainl:l|aznm@1:mnpmatepaﬁdqiﬁosglmmdIsulfatﬂes/m@rcferred

ce t he glrmu of met al |nt rlc amét
m?‘st Oémg%ﬁn ATESRM 0GP 35 eri i aeHad Higrato and by separating out
aﬁ[rbb?éa@ﬁd daftl cpehtl 'il m?ﬂg,ﬁﬁ?]%taﬂh ﬁl\?\%g%@%hﬁﬁteﬁgh slphonc acid is

concentration in I quor
cepvedpitatecht | e ammtnh ef the megania doe dolpémispinche wolamiedatis 2 to 10

i PTG GOl o IR Vel T RLORBRAY ks A thoapgsnic poor

sdtiats ! hbdel (Eésﬁﬁrtﬁ’g"gnlg ARIRA 1S LRk 0"9%\6?%%%5 of of@mlt salts such as
ot her. Exanpl es Hereinafter, the resent

alcohodnanddetones d&snmcessety tbe elsab e pecifia Iekgmples therdof gnchude

isG R o et S ot e i oo PR 50 Bitai) s g phd micl

lswtﬁg(e@orkecycl e system shown in FI G 3, the t reat ment
of the m xed acid aqueous solution waste liquid from

avitey the p@tnphgorp pﬁ&ewst@élszqy@nfand pepfecipitationnthe shirry if gransferred

ln{é)gé{'g C?ﬂgg g\?\ules rto %e sgiF&j Ilquldfﬁ%mg’tgﬁpos fiﬁl?erl %\‘ gmﬁraﬁls is preferably

'aﬁiterqﬂeﬁcbnck\mgcmggeﬁublutl on waste |iquid (about 100
k ) di scharged fromthe etching process was, as
e typem andhamowts ef thedaerpaniepalt andiihe oxganis paor splvenymay be

apmgﬁte%‘iyﬁéﬁjﬁnéd"@ﬂen&ﬂg oh rtﬁ@me%ﬁmdéoﬁé&%ﬁgﬁ fh the Loncentrated
phosphoric acid.
[0014]

The filtrate (mixture of phosphoric acid, organic poor solvent and water) which has
passed through the filtering apparatus is transferred into the organic solvent evaporating
apparatus and the organic poor solvent and water are distilled off from the filtrate. The
organic poor solvent is dehydrated to be purified in an organic solvent dehydrating
apparatus and then, is reused in the crystallizing and coprecipitating vessel.

The purified phosphoric acid from which the organic poor solvent has been distilled off
is mixed with the distillate from the evaporating apparatus in the etching liquid
concentration controlling apparatus and the resultant mixture is supplemented with Jacking
components so that the mixture has the 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



Phosphoric acidNitric aci dAcetic aci dwater Al M
65103. 521. 50. 0300. 045 Further,,the conposition of the
distillate (about 27.8 kQ) fr5%1the evapor at i ng
apparatus was as follows. [Table 2] Phosphoric

rejafively Jomi eongeritation (less then 88Qprm Arsed on the weight) by a melt
14.3 conposi tion of

N. D103, 5 .D.N.D. Further, the
BsRuAtonemolioge seere reriPmblie 752 ko) “wni ch ha
[msred t hrough t he evaporating apparatus was as

follows. [Table 3] Phosphoric acidNitric acidAcetic .
adiresiduccie Aomscipiniet metd-conainiog gwrgas falid mothe filtgging apparatus is

olghydPpogBBle Tl I B RARPROR G A Dot e
sditdrpstalliging ayd patihind wgséln dThoaneaitpif saplied waesardehroand 1.5 folds

was thoroughly m xed with the concentrated phosphoric
thg ampuninef the reskiey esul t ant ni xture was t hor oughly

oI 6 Sione L R A0 AT Bt Soc) A ool per s
distiligaiosff friomthe olutien bf tharesidueiandithi inside of thd4@s®l isgoolddo

CrFRI%% o OSABiS, ABE FOLHIBEHA R & ATk, L eregpleq vessel
NG R S i RS e g B
separtate the fpeganid salttihe dpirifieddesrganibealt dnd was¢ Bquidesi due

a’Pkge IPulil*lr ;efdiiggrggtgg gﬁ? %rriet(l:s ?Ill gie iLc-:I;gngig sa 1 dissolving vessel.

Since the crystal of the inorganic salt in the crystallizing and coprecipitating vessel is
generated according to a localized solubility change at a position to which the organic poor
solvent is added and the generated crystal has a coarse crystal form having micropores, so
that metal ions are coprecipitated while being adsorbed to this coarse structure. However,
in the inorganic salt crystallizing and purifying vessel, by concentrating and cooling the
liquid, the whole inside of the vessel is maintained in a homogeneous state, so that the
generated crystal becomes rigid and compact and by removing a mother liquor attached to
the surface of the crystal using a centrifugal filtering apparatus (G = 1500 or more) to
purify the crystal, a crystal containing no metal ion at all can be taken out.

[0016] '

FIG. 5 is a schematic view illustrating another example of the metal etching liquid
recycle system in which the apparatus for obtaining purified phosphoric acid according to
an embodiment of the present invention is incorporated in the online of a metal etching
apparatus.

A large difference of the system shown in FIG. 5 from that shown in FIG. 3 is that a melt
crystallizing apparatus is provided in the upper stream of the crystallizing 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).



Phosphori c aci dWat er I nor gani csWAAl Mb( Na)

6517. 27. 42600. 0300. 0451. 43 Further, the conposition of
the filtrate (about 338.7 kg)I%Mich had passed t hrough
the filtering apparatus was as follows. [Table 5]

Phbe giperaiad phosphaticercihivemijbydrate|cR/saill idi{dueed and dissolved and is

6. 70. 042580, 0030. 0160. 008 JFurt her, the residue
“%;&g%"lﬁd‘ E?.A‘ée Righing liqupbeancenteation controlling fRparafpsstosypplement
latkihf e¥mporehtdtb @hddissolfedi | o3 i

oKl %V\at Iér T g dissolied ﬁw%?%yﬁ) c'dtid hemihydrate crystal to prepare a
regyrlsieiggng liguido. Ghe tecyeled etchingrliquitkis aensad irsthefmot] etdiing
pljo@esghe above filtrate and in the above residue are
conpared to each other, A, M are shifted

PriRdRIFaRAA WhIcH Befal ' (i€ frh i
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, ing the inorganic salt i,ntao the. .
ﬁ%ﬁ@?’é@é&ﬂ%ﬁo cgﬂ%z{}}og 03@?‘%, 1S Gog eg,rlg ied phosphoric
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APRRAFFIUE §S rantunsatisisionideveb the putifiadpiogpheiric asidmanbersturned into
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necessary t
REGiLS stiola ahiektunplecfonp@vidinnthk endledystilliging RPpARER M the upper
sol v?nt evapgor.ating apparatus to evaporate and

stréamm of the eryspallizing coRfpaPliatigosyed fHoweversinggifie ppaunieef metal in
the ORI el il il il CRRAGEA iyl B pleR il apfararus

(not 1 l1lustrate
deptinds oh Ilengetal ¢ondénteation lie thel igotheliguoh evtiphak® hetal ford@indentration
acid fromwhich I PA

. ter s, added.taq the .phosphorijc, a

in {18 s5hstfiiad chrinbetic a1 iardramY high, ¥ iafsoied fagrchange the
Jigsat i . ' i v, e

POt Al Sl ing, SpeR Rl il 6 oy i idlcoprecipitatng vessl

to aaehpthent i ng apparatus, purified phosphoric acid was

obt ai ned.

Examples

[0017]
Hereinafter, the present invention is described more specifically referring to Examples

which should not be construed as limiting the scope of the present invention.
[0018] '

Example 1
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. 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.



The conposition of the obtained purified phosphoric
acid (about 71.1 kg) was as fz%loms. [ Tabl e 7]
Phosphori c aci dWat er I nor gani cs1 PAAI Mo( Na)

647.10. 04N. D. 0. 0030. 0160. 008 The above conposition
[Tablet] t he purified phosphoric acid which has been

HRBEET v, g MiuEel, | sl ER BT Al Mo

conmpogisti on i s not matlsf act on, |t i sppatisfagdspy to 0.045
performthese treatnpents one nore tinme to renove netal
i Grdherghe gompesiton pethe distillate &ehsiut 27.8 ke omdthe evaporating apparatus
w§kQ§ @g concentration of nmetal ions in the nother
Ilquor was | ower than that in the first treatnent, the
[Babtec?]d treat ment was perfornmed by adding the |norgani c
?‘It (sodi, um di Wdrogen phosphat e) i n an anount of 1/5
Shosphgric peidi he fYifrigacid eat Hiogtc acidThe Wﬁﬁ?io& ti oM of Mo
the ghpained purifigd phosphozl sC acid ut 700 kg) N.D
was as foll ows and purified p osphorlc aC|d having a .
hFlyﬂer theicompositet of doacaitatidphdsphotié abiiqbbaut .2 kg) which had
hor | hc aci dwWat er | nor gani csl PAAl Mo( Na)
ng (BREYIPErAHBE 6 w2s 8 982WF0021]  The above
[Iragﬁl;que (about 10.9 kg) was transferred into the
inorganic salt crystallizing and purifying vessel and

Rbesphoiasad andNittieaddnposAtdtioncil  t héVatet ai nedAl Mo
purified inorganic salt (ab 7.5 kQ) s as OWs.

The ;ﬁ:?rifi ed inorl\gf Dhic salt reused \rlﬁ t he 6856 0.045
[0ongr gani ¢ salt dissolving vessel and there was no

probl em
Next, 7.4 kg of sodium dihydrogen phosphate was dissolved in 10 kg of water and the

resultant solution was charged into the crystallizing and coprecipitating vessel and was
thoroughly mixed with the concentrated phosphoric acid. After the resultant mixture was
thoroughly stirred, while stirring the mixture, 260 kg of IPA anhydride was added to the
mixture. At this step, the composition of the treated liquid (about 349.6 kg) was as
follows. |

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]



[ Tabl e 9] Phosphoric aci dwWat er | nor gani csl PAAI Mb( Na)
N.D.0.57.0N.D.N.D.N. D. 1. 34 As descri bed above,

according to the system of anléxarrpl e the present

i nvention, about 98% by nmass of phosphoric acid in the
nPlaespherid abidiqueoWaterol ut Inorganicst e | [RfUi d caAl be reMoed (Na)

and a gharging a nt of t m xed acid a
sol uti gn new frersrﬁgl i quid Egﬁ be | argel y ﬂgﬁgced 0.029 1.422
[ Qﬂ?e%]th%ﬁﬁ&t? oAl MJ hﬁtht: 56@6'@%&%&1%@ e%ﬁ@@rc@ﬂhg are compared

aqueous solution waste Iiquid froman et chi ng
tqragh ether,wWds Mpearé elrifted preldomm;mtlam ﬂalrbgtdud(eopraﬂpttatad])nm that it is

o ¢ BE Rt imiae A VPGRAY CHBUR GO Sid B¢ Separated
okl S HuWIE b HOdmE b lﬁbl‘r;thlGQaJP e ﬁfc%on&éiﬁa%%b&ﬂlﬁh@ acid, Na ions

(about 27.8 kg romthe evaporating apparatus and
aregdedthereinde. p b@ohbrlomﬁ ae n@k:e(s%abbtﬂ benpmpvidyys mmlceha rasible and

?E’gr énfts %(h %V aﬁﬁ s or1 ,f}ltrug%?mwg %1?@ X SdiSSotved in
thB Qbﬁé&xﬁﬁt@d |pﬂoﬁﬂlbﬁb asikiiafd Al¥o hé&sm BEBBMEVedds thikch as pé)ssnble

anpl e 1, except that the inorganic salt was change
[0080]4 43 kg of sodium sulfate and was used by

NERC o S bl 1 B8 By Skl 3bEitas o
evaporatSandakpaute. IPA ald evates fivint G Firite RRIdVIBA fvas hécoMered in a

unt and the inorganjic salf amount is the sane_as
d1§tﬂng{1g AEatHF I gecpvering HAdnopil lu%g@wgfiivtas reused. Further, for

SRR SASBRATAE IR Bl . vt i oo

acif frodnewtich IRAaha] Keehdistilldd fo&nklgPA\mls mvhptﬂatﬁdmdler with water

t hrou
to perforrg Hehquormg by azeotropy. From the bottom of the organic solvent evaporating

apparatus, purified phosphoric acid was obtained.
The composition of the obtained purified phosphoric acid (about 71.1 kg) was as

follows.
[Table 7]
Phosphoric acid Water 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.



18 filtering apparatus was as follows. [Table 11]
Phosphori c aci dWat er | nor gani c?:tPAAI Mo( Na)

6424. 50. 022580. 0020. 0100. 006 rther, the residue
_fabout 8.1 kg) in the filtering apparatus was as
[Fgla¥ws. [Tabl e 12] Phosphoric

q@s&%ﬁ%ylggggp%%llpﬁﬁypg%@en {8 amounfd of A Mgp (Na

i n td3e5 above filtgrate andyppn the appve regsiodbe ar®ooos] 0.004
08 ared to each other, A, M are shifted
[08 omnantly to the residue (coprecipitated), so that

3 AR IR0 3 A ot

]
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the ...
concentrate ic salt crystallizing

artdpueifing vegselahdi v tidaged andtieedriposaidn df tholithified purified

. conc.entalréat ed %)hoss)horl c_acid, Na ions and SO42- 1ons ]
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lne ﬁglggfa %ggtsﬂgmg#%egé%ﬂg %e‘%ﬁ’é’?%ﬁ%‘%‘:ﬁc acid, inorganic

[Taklb91 ances di ssolved in the concentrated phosphoric
to he renpved as nmuch as

cid are gl so cessar
P ﬁB@g]PBP é‘."g Nerxiﬁ?te’i he fngrgaiee waPAsupplieflinto tde  (Na)

or gRMH.C Sol vent geyvapor atifg appangpys and{\lt[lje ND 1.34
treatnent was performed in substantially the same " )

nafasrdu;q:rﬂmd abnveE;gacmﬂia}glo (tjh%ssystemﬁffwhtexamblg tb@lgi}é@&it finv@fition, about

t i _ i fli ori i t 71.1

98%@le s}g,g-gse ocglg?llp?mﬁyo&ﬁp@cu r {dAlg eﬂgﬂp g(%?i%gﬂgqor I %mac Igolq igﬁg;rjaste liquid can be
uEeMaid 4 Hhdrgide SRuK ﬁg 24 dqueBSEioMRonteW D liqui

e 0 V\A%i ch c%l éﬁg{{ﬁbe rﬁéc!‘mvedg an!:?n\r/ﬂerml nec}iquldcan be

(0. 006 ko)
Iarg¢lyg¢dm9d? remai ned. [Table 13] Phosphoric
[0@5} dWat er | nor gani csl PAAI Mb( Na)

Example 2
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.

The compositions of the mixed acid aqueous solution waste liquid (about 100 kg)
discharged from the etching process, the distillate (about 27.8 kg) from the evaporating
apparatus and concentrated phosphoric acid (about 72.2 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



647. 10. 02N. D. 0. 0020. 0100. 006 [0023] Exanple 3 Usi ng
a recycle systemshown in FIG 3, the treatnent of the
m xed aci d aqueous sol ution te liquid froman Al
et ching process was performed in substantially the

fikkering apparatexs vees as follbvespl e 1. FI G 4 shows a nateri al
[Tké@l j:e per each fundanental bl ock. In this

333 e, for maintaining the concentration of netal
Phosghoticatidl Ofwaler M BaghNak in tipg nixedapcid Mo (Na)

aqueous solution tank to 500 ppmor |ess based on the
wei gt , when i24.6s assun@82t hat t 88t r eat0.002 anoudh01®f 0.006

t 1 xed i d |yt i.on. te liquid is,100
AP SR ABOUTEY R Rl BRE M R B ma Rt

[Talkygj on is 90 kg/h; the concentration of netal ions
in the recycled m xed acid aqueous solution is

Phosnbere seid t o Wger 19 pmorganicd ess; IPdnd t he Ati xed ablod (Na)

aqueeus sol uti new fresh liquid {for
suppl?errent atio ;]yis sup%r‘grrent ed i'h an aﬁt%ﬁt of OP(%S 1.424

Righdn tht Bmoue&f Allj Mbtin e dblooe AR ANdOh th SWRE réRd@d fre compared
is, as shown by the fol]|ow ng equation 0.0473 kg/h. L
to gasgh qtherAl Mp geshitted poslominantly to the residue(opmcipipted) &9 that it is

T Gy e R e
ouss ol Hidvirever, by stldinigithe indrdaninsatintd|thetdrobmentad plaphort®seid, Na ions

@gbfzormad. The conpositions of the m xed acid aqueous
and gPyt 195 d thegeint. ( dhysithasgdonspre Beesssany tndee remoied as much

as ?&%ib?é &18 A Br&Randifend! ﬁhgj Aﬁfgj@%}(& Rotic gc?d,gn&g}nic
rom the evaporating apparatus and contentrat €
substansgsdissotved dn the( ainoeritrafél phosphorishicitharb atio maseseaty to be removed

t hroough t evaporating apparatus were the sanme as
”?‘H@é@gﬁ’(ﬁ's’%%mpl e 1. Next, the concentrated

RERS BRAIHrGtedrdsSuppited ihaHE %F%{agﬁ dolVeflt %ﬁ?gﬁ?@% apparatus %1%(1 the

crystallizing apparatus and s cool e
treatment wikd performe ogbistantiallathe dathe nianpelraatie Exampleal ..  As a result,

the % %nglgﬁﬁggggbﬁzg&ftq lﬁ{?ﬁ%&g’gﬂl ﬁgégﬁdggénﬂg)ﬂ ]r lﬁ%gg a3 Gs follows.
As BORRIGELSO, TIoRS eakdiRiing 08iHe AARAL atk BBARANOKA Na?01006 ke)

hem hydrate crystal was heated and di sSol ved and
which gaulfiaot berammvediand remaihedsfightlyuietamsdcent r at i on

["I‘aﬁl%rl??]o' | ing apparatus to suppl enment | acking conmponents
0 e di ssol ved phosphoric acid hem hydrate crystal

Phbsphofiepside a weeycl ednefgafiichy | i gead. Thearecycl epfo (Na)
etching liquid was reused in the netal etching

pro®kss. The dohpositi di0df t he N.ai ned-MosphoPildo 0.006
[oofﬁi d hem hydrate crystal is as follows. [Table 14]

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



Phosphori c aci dWat er Al Mo 524. 80. 0010. 0015
Further, the conposition of the filtrate is as
follows. [Table 15] Phosphori % aci dvat er Al Mb
132. 40. 0290. 0435 The above filtrate was transferred
ppmtos leshieandrtire trikdd azichaueous sobpioadiepd freshiliqgid/@ssaippRintation) is
r ed in subs fi y the_sane panner as_1In
WP Temindeth 2 an Uttt ke /Ethed wephp Bow o BRORMET etohed metals s,
a§§HoWn id (13.8 kg) was as
fol |l ows. @Hﬂkﬂllﬁ% @Bj fbgﬁgfs’lé oric
180 kgt 00050f g@mkgﬂa IxFOAAK N0Na3 = 0.0473 kg/h
ﬁ 41.40. 01N. D. 0. 00080. 00350. 002 The above purified
[Oé %]sphorl c acid was returned to the nelt crystallizing
piRsIeas and was treated again in substantially the
sams manner as in the above treatnent. As a result,
pUsing aeetypleoyghrshowadn BIGh Sy thegrebtneent of thewhirgd acid aqueous

soTgHIR as%e loquu\;{v?r%mognt g l etcgmg[pl-gc%lsse w%s7 performed. The compositions of
the mixed acid aqueous solution waste liquid (about 100 kg) discharged from the etching
process, the distillate (about 27.8 kg) from the evaporating apparatus and concentrated
phosphoric acid (about 72.2 kg) which had passed through the evaporating apparatus were
the same as those in Example 1.

Next, the concentrated phosphoric acid was transferred into the melt crystallizing
apparatus and was cooled to about 10°C to crystallize a phosphoric acid hemihydrate
crystal. Next, the resultant phosphoric acid hemihydrate crystal was solid-liquid
separated in the filtering apparatus. Thereafter, the separated phosphoric acid

“hemihydrate crystal was heated and dissolved and was transferred into the etching liquid
concentration controlling apparatus to supplement lacking components to the dissolved
phosphoric acid hemihydrate crystal to prepare a recycled etching liquid. The recycled
etching liquid was reused in the metal etching process. The composition of the obtained
phosphoric acid hemihydrate crystal is as follows.

[Table 14]
Phosphoric acid Water Al 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 acidvaterlnorganicslPAAlNb(hb)

9. 90. 90. 0003N. D. 0. 000030. 00010. 00007 It is apparent
that by repeating the nelt cr$&tallizing as described
above, purified phosphoric acid having a higher
fﬁmhﬁhﬂtration can be obtained. [0025] Exanple 5

gs riﬁ a recycle systemshown in FIG 5, the treatnent
Phpsphogcarided a¥@fraquedzaissut i odPAaste |Akuid fMm  (Na)

an Ab 4etching p{ gcess vva%dqerfornﬁd%l ﬁk@égntlalobgs 0.002

the same manner as in Example 1
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t n the
vvel ght, ﬁlﬁriﬁ dlc?fh R/a%l&g%r?%g)%ﬁg ﬁ&m& r ea?png grragunt of

[Tahls K] xed acid aqueous sol ution waste | |qU| dis 100
t he,anmo of t ec cl ed xed aci d aqueo
Pg(gﬁp'ﬂf’f'%ﬁ“?s 9&9‘1@/ cent ri&f on of et al M%’s (Na)
in tgge recycl egogm xed @qjogg,aqueows])sol utg gdboss dOOOOl 0.00007

suppressed to 30 ppmor less; and the mixed aci

A iscapparesothat byorepeasing themklt ichtallizigg as described above, purified
unt of 2

Ierre atLon nented jin.an a
P tﬁ’g‘?’ﬁ ctaﬁgflmy Qﬁ"fgﬁﬁ Bé)en?rﬁgo%ml?ﬁo%p ‘ched netal s
[0035] as shown by the follow ng equation 0.04706 kg/h.

100k/hx00005- 100 kg/h x 0.98 x 0.00003 =
706 kg/h 21 Wat is claimed is: 1. A nmethod for

Bk oY S FEERES: B REARALIPEL P wid b
solution gRBiediquéd frofansk laétclﬁlhg PréeRRsRforfed G ﬁlb@!ﬁﬂl%ll—jﬁthe same
qutlon contalnln rality of netal ions and
m%ﬁ? @dp %l% 6@&@%@) mptdrial bajance per eachAyindamenta) block.
%h;iﬁ Cick ﬂq@ggﬁgﬁ%@ Vel Y IERBA G or Al Mo and

ura I norgani ¢ sa

Na$ o ﬂtumw a¢nd :aqmufs selttion gmw@ SO@ﬁpmsir le3g bas‘edmdhavvenght when
dr ogen phosphat e

hyd h hat t m di
t 5 e A o Sie amoBeR s SR SHEOSoRA AR wast fiquid i
IO@R@‘h‘?Hﬁ -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
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an evaporating apparatus in communication with the filtering apparatus comprising a

heating unit to heat the filtrate.

6. The apparatus according to claim 5, wherein the crystallizing and coprecipitating

vessel further provides for coprecipitating the metal ions simultaneously.

7. The apparatus according to claim 5 or 6, wherein the evaporating apparatus provides

for the evaporation of the solvent and water from the filtrate.

8. The apparatus according to any one of claims 5-7, further comprising:
an inorganic salt crystallizing and purifying vessel in communication with the filtering
apparatus comprising
a stirrer for dissolving the crystal present in the filtrate in warm water; and
a mean for cooling, the dissolved mixture to obtain a further inorganic salt crystal,
and
a further filtering apparatus in communication with the inorganic salt crystallizing and

purifying vessel comprising a mean for separating the further crystal.
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10. The method for reusing an etching liquid according to claim 9, further comprising
separating out that comprises:

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
apparatus;

transferring the obtained phosphoric acid hemihydrate crystal into the concentration
controlling; and

transferring the filtrate obtained from the solid-liquid separation in which metal ions
are concentrated into the crystallizing and coprecipitating vessel according to any one of

claims 5-8.



