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1 DESCRI PTION H GH PURI TY PHOSPHORI C ACI D AND PROCESS
OF PRODUCI NG THE SAME Technical Field [0001] 5 This
invention relates to high purity phosphoric acid and a
process of producing the same. Mire particularly, it
relates to high purity phosphokic acid that is
substantially free frominpurities causing
deterioration in electrical characteristics of fine
devi ces and suitable for DESCRIPFIOGNtronics, for
exanple for renmoving a silicon nitride film etc. by
etching in the sem conductor manufacture, and a

R PO AR e R R Dyt sane

the invention is useful as not only an etching

sol ution _for sem conductors but an al um num et chi ng
sdiechiesh Fielgh etching solution for liquid crystal

deydoags, an alumna etching solution for ceramcs,

and a material of phosphate glass for ogé%cal_flber.

Backgr obAt§ mventiors releige 2p i putidiyoplpspheric peidc esd e process of
f QodRbRg Yid %@h%&l@%’ahﬁuﬁa?}gdlt 3[Ry Qﬁhlg? Bﬁ ﬁkﬁgﬁﬁﬁc acid that is

and a wet process acture
advkptangialin g o impegtcs cayhioe m@mratmkm.eéeqt@@m charagteristics of

afing| RGicks Gnd WLRAME forrBt fnhgle&?(ﬁl%st 'f&ge)ééﬁ{r#l@%r removing a silicon
hosah%éus is burnt into di phosphorus t oxi d

WRITEHE {1 - able $tahéngo B dhr sgﬁv@pﬁmrcn@nu@cmrm Etnldea agocess of
Weko RUEREARS s san&h Oﬂh@ﬁtﬁe LP&K 14w 1rﬁ?|5rﬁ Bree ?t Yﬁetlﬁéh purity phosphoric
an

sul furjic acid roduced cal c
s @pidroft oy entignein Pre el 3506 ol 68 mbmgc,soamoa fopsmiporidgictors but an

t f&ﬁﬁmﬁ@rﬁc&ﬂhﬁgﬂfs&ﬂubrﬂteﬁ& et&hﬂ@ sG1A06:E B 1 Ji@rRE %eg@é,{s an alumina
&ghever process it is _produced, phosphori'c aci
ré&

Ingsglutign for ceramigh apg mn@%ﬁeﬂal] oBplasphaie gless for optical fiber.
applications. [0003] 25 Phosphoric acid fromthe dry
process (dry-process phosphoric acid), which is _
pBadkgethd/Ag yel | ow phosphorus, contains less inpurity
of, @ﬁﬁsphate rock origin and is said to have better

g y than that fromthe wet process. H gh purity

p h osphott i¢ kaéwal thdt ﬁ)ﬁmeigéﬁ f&erodifcﬁfg%ﬁl%s;‘Motrﬂ& a%1dpiHEthé’ a dry process
75%to 85#; wei IS used in etch |ng
S QM ot B Ss. ﬁﬁ%wﬂ%ﬁ@%af&wphqrm ad" Bl he dry process,
aphbsphateirock BadRed$n HM 6RctRIAINREY afd the resulting yellow phosphorus is
burnt into diphosphorus pentoxide, which is hydrated to obtain phosphoric acid. In the
wet process, phosphate rock is decomposed with sulfuric acid, and produced calcium
sulfate is separated to obtain dilute phosphoric acid, which is then concentrated into
high concentration acid. By whichever process it is produced, phosphoric acid is

required to have high purity in electronics applications.

[0003]
Phosphoric acid from the dry process (dry-process phosphoric acid), which is

produced via yellow phosphorus, contains less impurity of phosphate rock origin and is
said to have better quality than that from the wet process. High purity phosphoric acid
from the dry process with a purity ranging 75% to 85% by weight is used in etching of
semiconductors. If phosphoric acid for this application contains much antimony or

arsenic as impurity metals, fine particles of these impurity metals tend to remain on
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30 arsenic as inpurity netals, fine particles of these
inpurity netals tend to remain on 2 silicon wafers
dependi ng on equi pnent for the sem conductor
fabrication. Such inpurity netal particles can cause
trouble in the followi ng step or necessitate an extra
step for washing the particleg off the wafer. Hence,
it has been demanded to provide phosphoric acid with

AN her urJt 5 [ 0004 pyocess f purifying
ﬁﬁ’&% hY‘S? gd B‘ﬁ B oRIH /of/é\y Sﬁwcongleﬁs%re frbrigatiqy  Such

aﬁlp{rl%@@ﬂetﬁpﬁdrﬁbleét, Bsh vké ?ﬁigl?de%ﬂ@leafoiﬁﬁﬂ'irfg s'i@p bipdekdsitiite an extra
make | acc a for elec

Sentop matbg e fuiris & RtV p e Hecent Tab Beedmayied jprovide
Whosphorib eld egerstisitiifhed putisy. added to the phosphoric

acid to precipitate the inpurity metals in 10 the

acid, and the precipitate is separated fromthe

t ed acid at a tenperature of at |east 60C

Accor]di ng to the purification process, phosphoric acid
after tAhepIpcﬂs'sffocraphldafyingqu\hbslgloﬁccaasidenf I'e#% oto @598 weight

S e SEEh T Sad Bk S BBEAS s jo ke i
rwcdpd:ablenfor relfmmah@rracadnctor bye ibknhovgn (ge ;F’btm’pbocun@enad) dn which
]@Hpog%g {g{é t Wc{iflir]% 0 tgg,( Pﬁﬂ-ﬁ’%ﬁé?ﬁg (e) plggc&ﬁhai% 18}pur1ty metals in
rthd amd,rvg;ldahespmclpltatn md'epsqatedrﬂam thei tebated atidpg mtempéremm of at least
T, | i cat f hat { nt

TRFRuREEGR L, B RoiRNT sy PDEO S ERLAAS i, poriticaion
tHamingr esenmtr@tﬁomof éﬁ‘vmammhghamaﬂiem HEPQenentaihs 1§ @ 20 ppm of
h&ﬁ‘?]rm grgmgalobdggd P?%an acidic condition, the 20

n

rsenic renovi Pt eases to reduce the
arsenlc content in the resulting phosphoric acid to
0.1 ppmor lower. According to the disclosure,
HoWeMer, the arsenic content of phosphoric acid (P26

concent E;ﬂg[a: :fq:é%q : | 159{;;9
only ab/(()%jti .07 to 6‘@%%%% H\Mﬂfﬁr%ﬁ‘fg\e\@{ nglg%e e d@orftzf’ct with a
sutdragendralidg isrelso knhen (emwﬁatehtflawcmeglh 2purTheymethod is capable of
SR CAE S RO o B0 TR GOR, s
u@e@ tbefcgmtéctmwmn@mmng geid andhllmdmmn ihalidg ideén thegresence of a
[ 0 r
fr o E%ﬂ\}g geé n'éleagﬁ%aaj h%{og&f‘ ﬁgllu? {%@eq a@d éﬁﬁ Eondltlon the
wsqmgmnrgowhgsﬁﬁmt j ipcreases to reduce the arsenic content in the resulting
phosphoric acid to 0.1 ppm or lower. According to the disclosure, however, the
arsenic content of phosphoric acid (P,Os concentration: 65%) reached in the working
example is only about 0.07 to 0.8 ppm, which level does not sufficiently meet the
demand for high purity phosphoric acid. Moreover, the method needs hydrogen
peroxide, and iron chloride or tin chloride must be used before bubbling hydrogen

chloride in order to achieve sufficient removal of arsenic.

[0006]

Apart from the above-described methods, a technique of purifying phosphoric
acid by crystallization is widely known (see e.g., Patent Document 3). This patent
document discloses a process in which a series of purification operations consisting of

crystallization, separation from the mother liquor, and melting is repeated three times to
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acid by crystallization is widely known (see e.g.,

Pat ent Docunent 3). This patent 30 docunent discloses

a process in which a series of purification operations

consi sting of crystallization, separation fromthe

nmot her |iquor, and nelting is gepeated three tines to

3 obtain desired phosphoric acid purity. Basic

physi cal property data necessary in purifying

phbigjzh dBSiiI(Ed apﬂdslp]hlmd: agigt girty. IZ agh@dfl phksicd npwper(ﬁ @@ta necessary in
cl.udi ng, satu

Non
SRR o sPRGRRR, by iyt kAPl AP pte Pocument 1),
Cl'lryﬂ;d(hrhg gatmndm solabidity, rcysgeleaom petoiekly sﬂ}fermﬁﬁtﬁxhoﬁﬂdl crystal growth

g O TN -

spaic firf ph:os@hqnhc a:caﬂl OTisert arenalkd tHpditz efl spéni’ﬂc applications to a fluidized

ﬁ%’é@%@ ahfZ%{lJ) sy(s gseeg}lﬁ Fata%tge?cfu&qng aPogI-E%\{/e\%eﬁétLere is no clear

pdﬁs;ctiptmi apis ghé tpnnty aﬁ:pld)sphxtrm acd obyairexdyist adyktallzkii® operation.
0 st t|o eratlon has
ORER ey aga‘eh%ﬁ‘m hhRiorial ' Baat&ias 0 ifEEEE e e
Docunment 1: JP-A-1 - 131009 Patent Docunent 2: WO

00/ 40507 Patent Docunent 3: JP-B-44-14692 Non- Pat ent
DOREnt 1: O mura et al., Toyo Soda Kenkyu Hokoku,

vol . 10Pate%o%méﬁb12ﬁ’ A$19p§1)00§5 Non- Pat ent Docunent

2: Aoyana et roceedi ngs of a Conference of
IndustrfamntEQQMQ¢¢Ri%K)@H4Q$ﬁ 413- 420 (1976)

Di Scl 05 Bhybodifent BVRBLAN 46b9008] An obj ect of the

present invention is to provide high purity phosphoric

acid 20oniRateng rocementyl :rQguradt glgrfayotSodafK ey iukpku, vol. 10,
a@«;qpﬂrl% tal that has hitherto been regarded

di tfi to renove, and sulfide ions and a process of
produci Mgndiatdmt HP‘ghlmepU 2 tAoyahmas phek.,i Brageedings 60@9 onference of

TSRS Rl IEGh! §01475890PI NS, the above obi ect by

provi pur phosphoric acid having an Sb
content of 200 ppb or less and a sulfide ion content
or less as inpurity contents on a 85

2
éﬂ(i‘fsubf'e?féb‘ﬁ foveplipy basi s.
[0008]

An object of the present invention is to provide high purity phosphoric acid
with extremely reduced contents of antimony, an impurity metal that has hitherto been

regarded difficult to remove, and sulfide ions and a process of producing such high

purity phosphoric acid.

[0009]

The present invention accomplishes the above object by providing high purity
phosphoric acid having an Sb content of 200 ppb or less and a sulfide ion content of 200

ppb or less as impurity contents on a 85 weight percent H;PO, basis.

[0010]
The present invention also accomplishes the above object by providing a

process of producing high purity phosphoric acid comprising a first step of blowing

hydrogen sulfide gas in excess into crude phosphoric acid containing an impurity metal
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[0010] The present invention also acconplishes the
above object by providing a process of producing high
purity phosphoric acid conprising a first step of

bl owi ng 30 hydrogen sulfide gas in excess into crude
phosphoric acid containing an inpurity nmetal 4 to
precipitate the inmpurity metalk in the formof a
sulfide a second step of filtering the phosphoric

fr.o he first step, hird step of, brin .
B s GRbF Frobli S m e o f RimC k) miPdR e oo, e Af Bliine the
thiphahb atid feont eheditsd stdpQumt a ﬂ@rdrsﬁ}fibf&)riﬂgﬁi’g(lﬂ@ph(ﬁpﬂlcfﬂcﬂ&ld from
g@ §n1th phos ho&ic aci d, th first and bﬁ@f 1fid
Toteig(o 1ty gontact With #1p i 3,{smoyp ‘@@’ér By TeMOVE gyogen sullide gas
Bl‘dnefthd:)pﬁdsph@id adid,othe tiiret dadathe Reconkd bk belrigdearded Gutdat 59°C or
jla ramil | ustrating the nmethod of sulfide iIon
%y5|s Best Mbde for Carrying out the Invention 10
[0012] The present invention will be described in
detail. Unless otherwi se noted, all the percents,
Brief Deseniptivn| dfitienD(appd and parts per million (ppm
%E§11y wei ght. "Phosphoric acid" as referred to in
€ descriptionis a mxed |liquid of a conponent
r epr es ding.ddis bydifgrammillustratigidd neetitb dfGulfrde don arahystst ar y
m xing ratio. "H gh purity 15 phosphoric acid" as
referred to in the description denotes phosphoric acid

fEQMMJAE fer ey ﬁ‘ﬁ@tthé)ﬁq@ $5 having an H3PO4

concentration o om /5% to 89% In the dry process,
d8ftisti on of yell ow phosphorus is followed by

hydr at ifg ﬂr@seﬁﬁfrﬁﬁﬁhoﬁr&'ﬂ%e (%g&?tﬁh%'d%taﬁc' @mllég’g‘ bﬁllarvllﬁe noted, all

purified into urit oric acid
phe qeseentsp tmﬁpmﬂfebl lmk(ppb cﬁ@dopﬂﬁﬁs per wiillionappm) are by weight.

I« %[)&ﬁ'fahe eq tE qh'tﬂé"'ﬁgs \/\E tlﬁ!p iC MG [1@%&1% 4 90mponent

obtai'n cru e p osp oric acid I's purl

Hiepriesqnted by fomﬂ@pﬁd?@zxcathaO e ybiwenmisngoatiof “ngh purity

| )
TR ok AESERARSC) 81 3 o BEBE s i fom e
r@rlwglg Prorhgs bﬂ@@gﬂa@rlﬂd’ tacenfeptioanelr &pinofStesto 89%. In the dry

B&%§ e&;ﬂ%ﬂlg#l?rcl: to? I%Hggﬁﬁ)%sa %ilgfue& tB‘?/ ﬂ(ﬁﬂf‘dﬁt  &thin crude

phosphorlc a01d wh1ch 1s purlﬁed into high purity phosphoric acid. In the wet
process, phosphate rock is decomposed with an inorganic strong acid followed by
concentration to obtain crude phosphoric acid, which is purified into high purity
phosphoric acid. The concentration of high purity phosphoric acid is determined by
titration with sodium hydroxide as specified in JIS K-1499. The phosphoric acid
concentration is represented in terms of mass ratio of the elements per unit phosphoric

acid mass.

[0013]

Strongly corrosive to various kinds of metals, the high purity phosphoric acid
of the invention is suitable as an etching solution for the surface of metals, etc. It is
not easy to purify phosphoric acid by distillation because of its low vapor pressure
compared with other mineral acids. Moreover, industrial purification is practically
very difficult. Notwithstanding such difficulties of purification, the high purity

phosphoric acid according to the present invention has a low content of Sb, an impurity



10

15

20

25

30

Strongly corrosive to various kinds of netals, the
hi gh purity phosphoric acid of the invention is
suitable as an etching solution for the surface of
netals, etc. It is not easy to purify phosphoric acid
by distillation because of its Iom1vapor pressure
conpared with other mneral ac Mor eover,
i ndustrial purification is practlcally 30 very
difdidicul t. Notwi t hstandi ng such difficulties of
purification, the high purity phosphoric acid
according to the present invention has a | ow content
(ﬁa an inmpurity 5 nmetal. [0014] Specifically, the
hl% &urlty phosphoric acid of the present invention
h as an Sbemﬁ:@llityﬁlhb hith Ry padspRsrid &M@ bf tliéﬁﬁés@ﬁtﬁhbéhtﬂ)ﬁ Bas an Sb

St refer 0
ERon B T DR Pl peserays B el B ASes Sl Teria 50 pob or
cdxm/ﬁnﬁs mxtmmﬁy 20kempdn, thSQ}é) hﬂwm 1bh31]?hglgﬁ1|f@8‘ﬂt> _@oxr?tsﬁtcéxceeds 200
can, cause tro s ssuch as adhesi 0 reic on .
¢ REP LT Rerk oS TOri g 3n et Hxuples SHpic Betoner Shbaticles on
elﬂ&h surfhce alfud isidicoit (Wafeﬂ, @6d. rvidinCused e i zﬁleétcﬁ&lg hsoBfion for electronic

o RS Bt eph iR Frees i by S e i uibeca st

content, the high purity phosphoric acid of the
i nvention has a sulfide ion content of 200 ppb or
| ¢0lS]as an inpurity content on an 85% H3PO4 basi s.

I [ L
0 oS RSl T B R s i
f tlmnperdophes 2 culdide aioraeonmdt lof D@0 piitvordowrer iy aninigugity content on an
f .od t h h d
PSSR BT R Bl T o e
uma&@asjmbm;s ﬁole mEhoving 1mplmtggmﬁaib (ffo:n?: ph@ﬁpﬁoﬁé aeid ars] will be obvious
{ t
T S e T T
a_rf@lll(mi) that sufifle des W\hvcuﬂlabiy ecnmon. i thephakpheribyicid after impurity metal
Fip H’l{)%g' ?%ﬁdlltzlg%{ﬁﬁ é rpchgcgggg { Iau%xs Sg 161%% I(}%%;/l-b Iasq afSenic sulfide
etaéﬁ anfgmory gplfide melnarAgot Ifemowabic ba mlmgloal edf }nghi-punty phosphonc
| %Xﬁirhﬁfvﬁffnf%ﬂﬁﬁﬁ foﬁféogl%é X}&:e%dlhghﬁ(i P@)e {s:al};sﬁ(z ¢ X?{l %ﬁ’ a thin Ag
f)ime@r @IDAfgo?.lmtmdlevleyer slotrhédden refhdctie (ﬁ:lm ﬁmcuvm Hquid crystal
Prag) aﬂé‘la et s'uﬁ‘ﬁie 1§l t%thoéfl{ LE %

the present |nvention I'm nat €s suc |sa Py g%@cmldmﬂage
sithe @roduch gwalitiese x tTihanllgb urdy | phOHmhmIct ycmmfathec pres@mt invention

aréﬁmﬂée{eﬂesagféhtdéﬁﬁvar? O%E@r ﬁ&glly nis® g't]gﬁgerr?e(f?tsﬁlgl 1mpur1ty metal content

i ons used
and, in addition, a markedly reduced content of sulfide ions used for the impurity metal

removal. That is, the high purity phosphoric acid of the invention satisfies the two
conflicting requirements, reduction in impurity metal and reduction in sulfide ion. The
terminology “sulfide ions” as used herein denotes the total sulfide present in phosphoric
acid, including the sulfides formed as a result of blowing hydrogen sulfide in

phosphoric acid (e.g., antimony sulfides and arsenic sulfides) and residual hydrogen
sulfide.

[0016] _
It is preferred that the high purity phosphoric acid of the invention have an As
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removal . That is, the high purity phosphoric acid of
the invention satisfies the two 25 conflicting
requi renents, reduction in inmpurity netal and
reduction in sulfide ion. The termnology "sulfide
ions" as used herein denotes the total sulfide present
i n phosphoric acid, including the sulfides fornmed as
a result of bl ow ng hydrogen sulfide in phosphoric
antinony sul fjides and arsenic sulfides)

&ﬁatepfe%f. Hib’ PR/ AMSE Sl aeferple PR of tves) as|an ipopurity content on a

®5ef enped bﬁﬁ@tfoﬂ e sﬁing hefddhd by nfbﬂﬁ&ﬁl%?l%itﬁ r@s‘b‘e& #fthE %% content.
égvent i on ?VG an cont ent of Hf)}s OV\Br

Parspreﬁ}e@f ) %A? 0% Sﬁrggn'@pt 1nd?,bé>|sph0§1§ ag an {CP emission

C‘s@éﬁtﬁﬁleté}neq}\n%&'ﬁo/ﬁwlﬂﬁpﬁ)%}*&ﬁﬁé SgeB@tratdrh§CPka/Ea$H@§leﬁ§ls of the
ment i oned MA% respect to the Sb content asur enent

dreagprementvilgie doppriet i ExgmplssHByerclai dThe methed of suhfide ion

ahedstnRi Wil A5 bé@&,@ﬁmﬂﬁmamP%J pped with a hydride

generator (ICP-HYD). The details of the 5 nmeasurenent

w Il be described in Exanples given |later. The nethod

g& I fide ion neasurenment will also be described in
gﬁgles [0017] Metal ions such as Sb and As are

essent iMéthliops eshrds Sbranyledkd ﬂWeﬁﬂ&ﬁﬁﬂl}Opfd&naﬂﬂyell@ﬁephosphoms and

R i VB mkd SRR RRAE RS0 e i AR 10 bk high

piwisy lyelivs phosphiotler 1nt @'dabtoad)b’talhl 1gph pufityt yhdl;bl@@rﬂh adidc It is very

ackd. 1t | ery di uIt er t hel es t. highl
3t heleShio s bisbrot R sRIp Y Phed o A28 i BrKs reduced
tto thderder afgpbof ppb. [0018] The high purity phosphoric

acid according to the invention is not particularly

15 limted in application. For exanple, it is suitably
H&? as an etching solution for renoving a silicon

de filmin the sem conductor device manufacture,
an et chrheghigls phmtyi ]Qi‘[ﬂ)S]S}mrlCI‘&Blrb&@mgil]ag] tathenmvantibn Iinnd)u’particularly

tihe. L qui d crystal o di pan

] St o e PP B E) 4 g, sion o
seevingna idicox aitade d8m iantie aeminondnadredévade mhinufacture, an etching
In the

O e AL g AR A e i ot

pmeteBEsilurginuimetching solution, an alumina etching solutlon for ceramics, and a raw

bt

material of phosphate glass for optical fiber.

[0019]

In the semiconductor fabrication steps involving micro processing, in
particular, use of the high purity phosphoric acid of the invention as an etching solution
for silicon nitride film removal results in no impurities of Sb origin remaining on an
etched silicon wafer. Impurities known to be present in phosphoric acid include As,
Fe, Mn, and Na as well as Sb. Of these impurities, those of Sb origin have been
revealed as a result of the present inventors’ researches to give the most adverse
influences in the field of semiconductor micro processing, especially micro processing
on the order of 0.5 microns or less in line width. Thus the high purity phosphoric acid
of the invention with a reduced Sb content is extremely useful as an etching solution in
the semiconductor micro processing. For the same reason, the high purity phosphoric

acid of the invention is also extremely useful as an etching solution in micro processing
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particul ar, use of the high purity phosphoric acid of

the invention as an etching solution for silicon

nitride filmrenoval results in no inpurities of Sb

origin remaining on an etched silicon wafer.

I npurities known to be present~in phosphoric acid

include As, 25 Fe, Mh, and Na as well as Sb. O these
inmpurities, those of Sb origin have been reveal ed as

a an ekotroniotir¢heofpr lbgad trystal/display panei.esear ches to gi ve

the nost adverse influences in the field of

sem conductor mcro processing, especially mcro

PY sing on the order of 0.5 microns or less in

l i'ne dth. Thus the high purity phosphoric acid of

t he i nvdheipsecess oh psoduethgctbd tegh @untyepltosplsorm(amé mebcyrdmg to the
u [ 0.t he s& u

e ASeRlaal it BEBRL" Trd sip iR BV IR AChRegps of e
plisphon ars roaghls <hmde¢1 et v rto itioind Stspsal §[&weﬁ<r81r slqe isyan absorption

el%%%%" #noéxn‘r;ﬁlc ﬁ(r:bi %@%{bg?ssgﬂ w&%&' %}ﬁ'ﬁsef%q% 15 rbgp 71 nt% %@F phosphoric
[ @R oontRiENg imppusEy nuttalp Smllmml Sﬂugaltdh@S foi pyhmpmzrte the impurity metals in
prﬂﬁ’é&lﬂ@é Rﬁ%sgﬁdgqjcsgcﬁ& @ g'l %%f bk su%&§enﬁ‘laé Qec%{léI st%p is a filtration

w | steps 1 nvol ve
prSE?@eglstltch tthgecruge ph@ﬁ@h@ltl@hmélﬁ@m thetrbtystefi isi filteged. ntlois important

figathd ﬁrs& 91‘1({ ﬁleSSE st%g%efdafr?éd &%?}P 56 &nlog}%?or"ﬂ{e Rl step is a

step, in e excess of drogen su
i Slegassing ﬁtm dn cvhige tg‘h obpirbeiie acraicfrdmctint scondgtep is brought into

| EBHabL Wit R ﬁ{ §re§1¥&)&l e§lﬂ) %%vﬁ“ﬁg&%ga{ SfifRL %é%tf?on% |F;l'lee phosphoric

|rrpur|}d/ netals in ecru rc aci
f Geidh ofUndpistandahly fthe @socesm@f tbe@mdntgnwtm aflows for continuous and

f 'elfﬁcrléﬁt'p%ﬂucﬁg)ﬁ Bf gﬂ ﬂMl)l 3‘{: JSPE%\-Q #{‘ﬁi@ pé‘h%ﬁ%q%é &F}?SC%HI hereinafter

fromthe first ste isTrnmportan
tﬁﬁ@eﬂﬁ@eﬁp¥@¥mhnd t he second steps be carried out at
59C or lower. The third step is a degassing step, in
whi ch the phosphoric acid fromthe second step is
brioomht into contact with air in a renoval tower to

renove 3%825? n sulflde gas fromthe phosphoric acid.
Under st ‘@ hosphasicaacid usedringthe figt é?@riﬁ obtpinedt gither by the dry

a|ﬂr@%§s berthe Wt'ﬁfbl@éé§ ange ofb ftdh he(ﬁ? OO GE F}QQfeﬂ'Eﬁl Whichever

urlgﬁ horic acid. Eac the ste
h %‘ie Biigflow cryde phospheris acid banam Sb [coutznf offgheut 1 to 10 ppm
C rahd@.nﬂﬁtso@ﬁaﬁﬁf bf alﬁﬁllt d0 4 €00 ppmidae: §3% $i,p8), %Qs1§ Preparation of crude

ed eith he dry ‘process or the wet
5?88@@ tgﬁ%lg% rté T BFOfRss dveamied oy éqre%amle as follows. Any

Wihalseses avlaﬂélﬂe 16w ghebpravadep fsUAR Rhasahar
acY%]é)haslyan Sb cgﬁtfntﬁﬂgfﬂ) about ‘Jlbﬁec 1 pm 20 gﬁd&i Far? matetial.

Nt BhesPBeTUs sl gontEng Gotop Athrer af 65, Ppess 1o add, yellow
basiosphoRisepig Abte0Fb BfenldiBle as a raw material.

[0022]

Liquid yellow phosphorus is burnt with air in a combustion furnace to produce
diphosphorus pentoxide gas, which is then hydrated to produce crude phosphoric acid.

The reactions involved are represented by the following reaction formulae:

P4+ 50, = P4Pyp @)
P4010 + 6H20 —> 4H3PO4 (2)
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phosphoric acid through the dry process is carried
out, for exanple, as follows. Any industrially
avai |l abl e yel | ow phosphorus (P4) species can be used
as a raw material. Yellow phosphorus usually contains
4 to 40 ppm of Sb. Needl ess to add, yellow phosphorus
with nore Sb is enployable as8a raw material. 25
[0022] Liquid yell ow phosphorus is burnt with air in a
g@ﬁﬂstion furnace to produce diphosphorus pentoxide
3 which is then hydrated to produce crude

phOS th’Ifd:phraﬁtbhdyf crulo@hosphetic 8¢1d through th%@ve’ﬂlpﬁ)cess 1s carned out, for
ent “y ?ﬁ f0||OMAn%. actl n for _E@ +
B3 B ) TRa yobirpbse Jor e ayoduetigs of ghsesphens agd typically
[1?)@2&35 the sepoftea@senefior il g&ldhtr}ﬂﬁ)ﬁlblﬁtd focREd @ecbﬁfp@&&lhmth sulfuric
t he r,oce is carri.ed ou
ENT MR T T
ﬂhﬁ&dﬁh@feﬂctoa@b@tt z\j/\/(hp% cahd %arsdn{]& ltaﬂdj %llﬁ hﬁat&geﬂe O:feparated from the
arsenati o in oSpha (o) () ecorrpose
VH%P ﬁ’?ﬁ‘l"f"{ﬂ‘? dhe step; Oxtlﬁaéw.negh the AT RAEY dissolyed in the
gpsphviie dacid 19 bkﬁllaﬁvély Zigg/mp&s@& PHRI itep | déttrac\!tfﬁnc nd Sashing, in
C tr t.0 abhaut ar S n SO
RS iz Sehon AR 08 i G R Bop s G ool g ity is separated
ghmmnl(ﬁxttgxu ahdta x@mdue rnhe/\thtelt of stddﬁlr@ E@ﬁdﬂdaﬁl iAExtHE &Y tlhe extract is treated
i Ssol ve | ori c, aci oxi dativ )
PR A S8 e oo 5 Foniie i S by o the step of
vdeisopylatien, pha»slmblo Ithe:scﬂmlﬁi-ﬁtes axtricds Wepdrated ot qﬂm‘sphoric acid and
n1xt re.is.se 10 intq

al cohol ara
PR afiros e et UFmisTRERT 5 ispompTaRadan, whigh e trace
vdmaint toffi eesidiat dvipropsl alcehdleghd ﬂtldrhleaz&elsephra)é@ ffﬁiﬂg@he phosphonc
q6 Q. ane the sodi um ntﬁqiﬁgg adsor tlon d
"t"é‘ia ft SR8 SSBYF MAtEhremgy2 %%lmﬁ‘ I'reg’é“mng nremove
ebst rthstox@atfbﬁﬂ&h&heﬁl isnt@ndﬂéﬂfsﬁzglﬁ][ :aetn&t?ddd cadn; and the step of
i SO al c ep of .defluorin .
SRR S i RErTrR 291 EActihARlY 24 2B ey o 85%
i Wihﬂe (ﬁ'ambusad;tepﬂ iedve Elﬁd;] f)fd;pOﬁddrﬂ%fr dieeproepaioat ¢ty étippddess phosphoric
orjc 15.aci. e, step of .organic matter
PRSTE S bhRar G i bethtiing OFfedhenSl SRRTRE thiudphaghoric acid
bm thé‘lpreseﬁtﬁﬁknﬁxﬁﬂ reduction is renoved wit h acti vat ed
carbon; and the step of concentration, in which the
phosphoric acid is concentrated to 75% and further to
8 O%J Wi |l e various steps have been proposed for the
oduc

tion of wet-process phosphoric acid, the
phosphdiydrogen shilfidd gasistilewn dato sthe dliisopregared ciude tphkghoric acid.

ARs G &%ﬁ o[fl'fﬁg’ Bﬁggé’nlt ?nv%ﬁ{ogs study, it has been found that the temperature of the
crude phosphoric acid through which hydrogen sulfide gas is to be blown is of extreme
importance in the present invention. Specifically, the temperature of the crude
phosphoric acid in which hydrogen sulfide gas is blown is 59°C or lower. It is
preferred that the temperature is as low as possible. The temperature is decided taking
the solidification point of phosphoric acid into account. For example, the temperature
is kept usually between 20° and 59°C, preferably between 20° and 40°C, when the
H;PO4 concentration is 85% by weight. The present inventors’ investigation has
revealed that antimony sulfides formed by the reaction between hydrogen sulfide gas
and Sb can be precipitated in a large quantity thereby to reduce the Sb content of the
phosphoric acid to an extremely low level by controlling the temperature of the crude

phosphoric acid at or below the recited temperature at the time of, or after, blowing
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20 in the present invention. [0024] Hydrogen sulfide

gas is blown into the thus prepared crude phosphoric

acid. As a result of the present inventors' study, it

has been found that the tenperature of the crude

phosphoric acid through which Bydrogen sulfide gas is
to be blown is of extrene 25 inportance in the present

i nvention. Specifically, the tenperature of the crude
phod&ppear sulfigcgad. i N whi ch hydrogen sul fide gas is bl own

is 59C or lower. It is preferred that the tenperature

is as | ow as possible. The tenperature is decided
tﬁ?b@g the solidification point of phosphoric acid

[ ccount. For exanple, the tenperature is kept

usual | yItkhas alse be@Opranetl S Eficor &b &I@dhy&rogéﬁ ywfide @43 inlRkcess in the
4 onc ntrat '
ThiED of QERRHAR v SheErcho e SPGBt ey SrRiRlagiiyitle o be fea
t Aae latlgml thengxcsssl fthel amoré dld‘rpxd)dbcyadnhef SbaﬁtAQ sulfidésvesniceelerated.

Sh _can be pi t at.e a

AR ol ST (o e BB b FRaB SO Bt Bepelifipe suice
pirosiubioen woeldibe satraed. e XEakerggprgducion Icestehtoh,jbnmderatlon it would be
c I raj f. .t 0

?ﬂ%%ggtt rg?&:b'ﬁ{' %OB ﬂg%r o Cppteg é%iut olf'eth ha/gléogg{% (ﬂe F re[é within the
oﬁ?hmmﬂwﬁﬂh¢ph®%bmmmgn© hydrogen sulflde gas. [0025]

It has al so been proved significant to feed hydrogen
sulfide gas in excess in the step of absorption.
Thegx)is no upper limt to the ampunt of hydrogen

sulfide to be fed. 5 The larger the excess, the nore
t he proBlR¥inghyédrogep seiidasgas mtmtﬂ@shq»sphm atidriapeaderably effected

F& %ﬁ‘ﬁné‘ﬁﬁr&lﬂﬁ%&%}fo‘rﬂ%cidqotfﬁ)% h@xﬁ?ﬁ (J;‘p b an absorptlon tower

neanlngless hough, because the su
worile %@Sl%hxdfaz@oﬁuifll@l@aﬁg) p?eoﬁjmtthetﬁvt@m;@ the tabsorptlon tower so as

C %‘ HHAL tRdnh $o dohn%h‘émb@ontéc@ € ”Pr?es ch QH% F)HJ)Sphorlc acid

the upper limt of %ﬁrogen sul g

t fad h§6‘l°%‘i pylige gps mmé be & vesiliet ﬂazv,v d By.nd)e [@bowsethod, hydrogen
B'sﬁﬂd@%g? ¥4l B8 ﬁﬁdé lt'(l.) ﬁéagtewﬁﬁﬁhé Iﬁlrftllgﬁ 1@9&3548%Hoﬁcaa‘éiddefﬁcwntly

I S pre %) fected y causin
phos torplomgr tsopreferhl ek ed Wdh]atmélﬂn&psush agtellerettes or saddles,

akg ok R@) Is@ffict rassdi\@ iheEodrfts 'b@tgvelaﬂ 'hggﬁerlé kg 49 }gﬂﬁ)sgen sulfide

torise fromt bottom of the abs I on tower
t &bri By blesing rlilb’érofgélm rnfidey gaSen$b,cAm and otWreimpnitponetals are

bebireRd ! ewReRARBIVbIC A and precipitated in the crude phosphoric acid.

The reactions between hydrogen sulfide gas and Sb and As are represented as follows.

Sb,03 + 3H,S — Sb,S3 + 3,0 (3)
SbyOs + 5H,S —> SbySs + SH,0  (4)
A$,03 + 3H,S — As,S3 + 3H,0  (5)
As;Os + 5H,S — As;Ss + 5H,0  (6)

[0027]

The crude phosphoric acid after hydrogen sulfide gas blowing is subjected to
the second step. It is preferred that the crude phosphoric acid from the first step be
aged to let the Sb and As sulfides be precipitated sufficiently. The aging time is 1 to

10 hours. In carrying out the aging step in practice, an aging time of 2 to 4 hours
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15 and hydrogen sul fide gas may be by a parallel flow
By the above nethod, hydrogen sulfide gas can be nmde
to react with the inpurities in the phosphoric acid
efficiently. The absorption tower is preferably
packed with a packing, such as tellerettes or saddles,
so as to sufficiently assure the contact between
phosphoric acid and hydrogen sulfide gas. By bl ow ng

hydr.ogen_sul fi de Sb, As, .and other inpurity
HSRa3G Suffiges gf‘éﬁg%rstl@dief FreRRiie sWEicaHy-e NolPrealsoperation is

ai’éédd@lr e |'<1§1|ngat A@lﬂgrbahrb% Ffeorda sﬁﬁﬂ?%%hlﬁtaﬁﬁh the C-Fﬁ‘cfe phosphorlc
gas and

ctl drogen_ sul fide
?}}eegaaﬁtaéot é.‘%&g%v% Ifide Jplowying; tegmeryture, s&g2§§°¢ or lower,

b2 06 th 4obel
%Jr@i@rag? ;ﬁg R 3H28 %%a‘se \27&1?@%?13% 15'{ Eﬁé?or{fg%&%t@ﬁ%ﬁ%he phosphorlc

Y GO The crude phosphoric acid after
hydrogen sul fide gas blowing is subjected to the
second step. It is preferred that the crude phosphoric
qOOﬂﬂfron1the first step be aged to let the Sb and As

o 1 ¢ arbsoo bt 3R udiepns pfidhe YindSilty Srtad et oo

pirdotver amlhtﬂyag ithe fikdt meepof The tﬂltré!tldiﬂwhﬁaeﬂa@.lre Usdadiliad taking into

sufflce e.sul fi ecl |tat sufficjentl
naaah T EglREHoH poih 3o Bie FofoshFioR s pllLd and the
bepafifigc b dhe ifilet )(ﬁll;atm’al afrb@l nlmgaﬁ TIQPCI;UMCQHQ&QHO@ 85%, for

S 0 Bl UG03R

t Seet@Chati }ngh:pmﬁy\pheslﬁotlh em&l&ﬁ’@ﬂg bighcnt¢mitations 9fa videeus 11qu1d at

R Ot Bera e 5t fovid pE Atk etP? i Ul agieF uRGRG Rrature of

cthe rphedplouic adid 38 Gedoce itovascosityri | Hotwgvdrp if fige tdnfisdrature of the

S Itratlo s decided.t

itESphol acidy i SBIASRT oo B Bihifidef O pisFinithfdf e phosphoric

Vd@d:WSulﬂyn@‘éa%lselubﬂmyspl’[d)n@l-(hssabzledn #hrecpHolyshotiQ acidpabi ity

of the filter (filtration area). At an H3PO4

concentration of 85% for instance, the filtration
gﬂgrature is usually 20 to 59C, preferably 20 to

4 Seeing that high purity phosphoric acid having

h| gh coRwamanmer pHfikratien ¢ a; neit partigslatly gesiribtet.  Smeinizelmt the filtration
H@gﬁrag{eréltr re{ahv&gufoq' i Oﬂl\éﬁ‘ nth@%%gﬁhon%r a&l l}}ars a& ragtlvely high

Vlscos1ty, it is advantageous to use filtration equipment providing a wide filtration area.

The filtration mode includes pressure filtration and vacuum filtration. Filtration using
a pressure leaf filter, such as an ultrafilter press, is particularly preferred. Sb or As

sulfides can be removed with the ultrafilter press.

[0030]

The phosphoric acid obtained by the filtration is clear and has an Sb content of
200 ppb or lower and an As content of 10 ppb or lower on a 85% H3PO, basis.

[0031]
The use of hydrogen sulfide for the removal of impurity metals results in
excess hydrogen sulfide remaining in the resulting phosphoric acid. In order to

remove the excess hydrogen sulfide, air is bubbled through the phosphoric acid in the
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t he phosphoric acid to reduce its viscosity. However,

if the tenperature of the 15 phosphoric acid is

el evated too high, the sulfides once precipitated in

t he phosphoric acid would increase solubility and

re-di ssolve in the phosphoricjacid. [0029] The nmanner

of filtration is not particularly restricted. Seeing

that the filtration tenperature is relatively |ow, at
vvﬁiinhstdz;h e Ma)sqshlm,rthe sﬁiﬁﬂd idiaconaertakiohn is/edycdditg200 2pb or lower to

VISCO 1ge0 o use filtration
et ARy pblic AR b o ihyealith rhe
filtration node includes pressure filtration and
vacuum filtration. Filtration using a pressure | eaf

fi0@3@t, such as an ultrafilter press, is particularly

ot R, B LS, YA Bl s

olstmzied edt oy forexamipld, catsimgthe sh«)ﬂphame auid| tBlsw alowSlfrom the top of a

comhga s A8 B850 R RF W AP Bt e s s

bt dem 506 Eaderamett rontactro Tk coftaptsyédnythephalpboric acid and
r %ﬁ#é}ﬁbé By %g?ﬁﬁﬁésﬂdw d r”ﬂ%% SVl d& 1% gm%f)lpgyackedtwﬁl a packing,

resultin spnhori c acl n order nove t
expesas thl ¢ttﬂg@m sarldlgs; sieas taispfficgenty labduecithe lvputagtbetween phosphoric

PRESI St b NG P 5 by s o
| 6ceeval of irppusity dies Hisgolvsd puphiospledicpiciisdreen uawlly aafned out in a
t MeaBfeReaL, 1hn\)6§f3%1'291n1s hlg%zllnkﬁ TRy \%fsscfz?xcﬁls&ntrast the present

hydr ogen sul rom-t hosp oric acl
pﬁ’é‘fe@m%h%’v e fpued that dgidiogen E&lﬁdfﬁ gas dixsohyddein lighu sispegity tphosphoric

pr&@ﬁlp&ﬂr éa%1 @es\ﬁqh‘ﬁ)v&!l QY HOWRe fF UMt af ?cﬁve?f at%}%ed with a packing,

renoval sing air to rise

be%qcéli‘ilwlftﬁ t@ hthig enethed, rm@fal s¢f Aydrogen byifide tgaenednnbe achieved
CQUMBEiEMIS ent contact. The contact between the

phosphori¢ acid and air may be by a parallel flow

The renoval tower is preferably packed with a packing,

Si@&p s tellerettes or saddles, so as to sufficiently

a the contact between phosphoric 10 acid and air.

Because hi#hpy rsltgpy(dE%ﬁé&HE Qfebf R bﬂo Hén@aéi& U erature is set at or
agcosny as. stated r enoval urlt%;# ¥ 6° to 65°C.
(0]

Qv ecrolidifisadarp irsmesatuei usuah 2|§eG rer d@glm pre

OWy thiy sep (ﬁl%‘l\l'eﬂgl}/ﬂ%é%n shifidb3h R rdiehsell Srdh B HHoYIHOrR acid almost
heate? vess&ni In"contrast, {he present
completely ere necessary depending on the concentration of dissolved hydrogen
sulfide gas or the quantity of the phosphoric acid to be treated, a plurality of removal
towers connected in series can be used. In this case, the phosphoric acid and air are

brought into contact in a countercurrent or parallel flow in each of the removal towers.

[0034]

The present invention is not limited to the foregoing embodiments. For
instance, the process of obtaining the high purity phosphoric acid of the invention is not
limited to the above-described one. Any process will do as long as the Sb and the

sulfide ion contents can be reduced to the respective recited levels.
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i nventors have found that hydrogen sulfide gas

di ssolved in high viscosity phosphoric acid can
easily be renoved by the use of a renoval tower packed
with a packing. 15 According to this nethod, renoval

of hydrogen sulfide gas can be achieved economcally.
[0033] In the third step (dega8sing step), the
phosphoric acid tenperature is set at or above the

idification tenmperature, usually 25C or higher,
Ay 50 to 65C. 20 By this step dissolved

leassygen sul fide gas is released fromthe phosphoric

aC|d ahagst conpl etely.. Were necessary dependi ng. on
t he conc¥MrFssny @Nelﬁwnd’ifl%lé{?l%‘%l Iwyarted enerealpn dqtaibwith geference to

CExaEﬂiﬁesq Banit houRf bé RAIRSOPNRIL the 8RR 1D%0t LERLREd as being

a ity of renoval towers connected in series can
énﬁggg@th this case, the phosphoric acid and air are

brought into contact in a countercurrent or parallel
flowin each of the renoval towers. 25 [0034] The
qoes&nt invention is not limted to the foregoing

For instance, the process of obtaining
%ﬁggﬂhgﬁ?turlty phosphoric acid of the invention is
nanuMmﬁmted to the above- descrlbed one. Any process

' the Sb an I fide io

[ |
\c/:Mont en&&a@gr&) QE@ Bl?ﬂfg YUt gves B’etgtar“(/e“ F‘e‘E’FItbélatlon tower, and
|1@Mﬂin$g dipfodphordsXpiMiixinte pA30BE hy_rdi@te@ rt@%)@é'ﬁard &‘ﬁ@éﬂph@sl'phonc acid.

ustra reat er
Hivefal BiosbhessS i 2l Wi e Eih shic Bubusia favesoato which air
t\haﬁ blola 1rnwecmss o0 allownfot compldie Wegbasionei Mle combustion gas was

ed t.h 0036 LE 1 Firsi ste :
RRIIPRETE S REvine ELED grcsBling e 4p Pbieit §ode phosphoric
Camtbhatm@an HRO) compntrativh af@suV1%.NgTIEH hds plsphisric acid contained
ntoxf$§ g % drated to prepare crude phosphoric
2Py O SRan 30 OB i

Sphorus was fed with a burner to
the conmbustion tower, into which air

[0037]

The crude phosphoric acid (86%) was adjusted to 35°C and fed into an
absorption tower packed with a packing (tellerettes) from the top while hydrogen
sulfide gas was fed in excess from the bottom. As a result, the phosphoric acid and
hydrogen sulfide gas were brought into sufficient contact in a countercurrent flow,
thereby to produce water-insoluble sulfides of Sb and As as a precipitate. The amount

of blown hydrogen sulfide gas was 10 times the total equivalent of Sb and As on a 85%
crude phosphoric acid (H;POy) basis.

[0038]

The crude phosphoric acid as containing the water insoluble sulfides was aged
at about 35°C for 2 hours.

[0039]
(2) Second step
After the aging, the crude phosphoric acid was passed through a leaf filter

(ultrafilter press) under pressure to remove the insoluble sulfides thereby to give clear
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was bl own in excess to allow for conpl ete conbustion.

The conbustion gas was cool ed and hydrated while

passi ng through a cooling tower to obtain crude

phosphoric acid having an H3PO4 concentration of 86

W % The crude phosphoric acid-gontained 15 4 ppm of

Sb and 40 ppm of As. [0037] The crude phosphoric acid

(86% was adjusted to 35C and fed into an absorption

t phiesphprc lseid. WIrhé tempastard of ¢HeephpRédieadidfwhile béifg tflfred was
mgbg hydrogen sulfide gas was fed in excess fromthe
bottttm As a result, the phosphoric acid and 20

hydrogen sul fi de gas were brought into sufficient

contact in a countercurrent flow, thereby to produce
w0} i nsol ubl e sul fides of Sb and As as a

precikpitate. The anmount of bl own hydrogen sul fide gas
m&§09ﬁn%§§%s the total equivalent of Sb and As on a

85% cr ite rgshibimpletear ph@sphokid HIP@4} hbdted &. 60°003d]fed @io a removal

T r hasphoric agi cent ai ni.n ne wat er
i e L AR P Bl e Ry frn s LB Ol P8R blgpi from the
[ 608&h. TRY pBesphndc stidpandf siewerd ¢huadirought tifite wifficlent contact in a
p ' ' S hrough a .l eaf fil .30 .
(PR Rhar oy RLE S0P 5 R 8 ed st il ived in e
i mhodphbtie asid] f Pueswiathewebygdded tgithetredtehphdsBhoric acid to obtain high
p [ id- t ture of..th hogphori c

R AR oo g e RIRROR SBA SR8 o 3) i 1

step 5 The resulting clear phosphoric acid was heated

to 60C and fed into a renoval tower packed with a

pde¥lhg (tellerettes) fromthe top while air was bl own

f o pg g Pottom The phosphoric acid and air were

thus brought into sufficient contact in a
cobhkiest 8tgPrent flow thereby to renove the excess

o oggeil ARSI, gl PSRBT prompic 1

obfthgi @udq ghospherip aeidt sonfstiassiph epic OﬁtSEdaﬂdaW pgmanf W8PCOThe crude

C YA §IRLFiBakiAN86%4) Fras Ydilsted to 58°C and fed into an absorption tower packed
with a packing (tellerettes) from the top while hydrogen sulfide gas was fed in excess
from the bottom. As a result, the phosphoric acid and hydrogen sulfide gas were
brought into sufficient contact in a countercurrent flow, thereby to produce
water-insoluble sulfides of Sb and As as a precipitate. The amount of blown hydrogen
sulfide gas was 10 equivalents per total equivalent of Sb and As on a 85% crude
phosphoric acid (H3PO,) basis.

[0042]

The crude phosphoric acid as containing the water insoluble sulfides was aged
at about 55°C for 2 hours.

[0043]
(2) Second step

After the aging, the crude phosphoric acid was passed through a leaf filter
(ultrafilter press) under pressure to remove the insoluble sulfides thereby to give clear

phosphoric acid. The temperature of the phosphoric acid while being filtered was
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[0041] EXAMPLE 2 (1) First step Crude phosphoric
acid was prepared in the sanme manner as in Exanple 1.
15 The crude phosphoric acid contained 4 ppmof Sb and
40 ppm of As. The crude phosphoric acid (86% was
adjusted to 58C and fed into an absorption tower
packed wth a packing (telletéttes) fromthe top
whi | e hydrogen sul fide gas was fed in excess fromthe
ggg om As a result, the phosphoric acid and hydrogen
'fi de gas were brought into sufficient contact in a
countercurrent flow, thereby to produce 20
wat er -i nsol ubl e sulfides of Sb and As as a
poewi|pi tate. The anmount of bl own hydrogen sulfide gas

ggf 10 %%givalents per total equivalent of Sb and As
Emg%%o rude phosphoric acid (H3P04) basis. [0042]

The Ic:r gtﬂxe réﬂmlllfﬁfghﬂ_ ) édr@ha@hdﬁgaciagvﬁsaiemga o BO?Cmfﬂi A into a removal
i.nsol ubl e sulfideg.was age at. apout_ . or
H%WFrSPaC%(%ZI‘gjh a @2@«%@8‘3@‘%{8@ %rom they tOPh‘?é‘ng‘g?lﬁ gvas t‘%i‘éwn from the
?follidm. Pﬁlfhs [phokpHoria Cictl ?&Baﬁaﬁé‘redhﬁﬁbl@uglﬁt iatd @aficlehd Edftact in a
ultrafilter press) under pressure t enove L he . .
ubiefrehChpP! GESby e renyT Begrisess RulpEensibdS dissolved in the
qih_osmi@ﬁ_b:acidgC!Pﬁhe ?f'h’fbr rasnadat wrltge @fegﬁgh @h@é&ﬁ;@?b Q?iiéigio obtain high
aci i ei n il ter ) :
st uing FER SRR GaliRar EVE4 0 wab
heated to 60C and fed into a renoval 5 tower packed
with a packing (tellerettes) fromthe top while air
V8843l owmn fromthe bottom The phosphoric acid and
i hus brought into sufficient contact in a
?%un¥er§%%rent flow thereby to renove the excess
HyyFogetepsul fi de di ssol ved in the phosphoric acid.
Pur e 1,0 treat.e haosphoric aci.d 10
obt ai ﬁﬁ%g%%%}’}%.g%%ﬁﬁo%vp{: gFe 31% gclirlgthgzas’\fil{n %gmgﬁlef—lgﬁ’dﬁ éxample I
cBircemtle phpsphodt a8kl warisined 4 ppm of Sb and 40 ppm of As. The crude

phosphoric acid (86%) was adjusted to 40°C and fed into an absorption tower packed

with a packing (tellerettes) from the top while hydrogen sulfide gas was fed in excess
from the bottom. As a result, the phosphoric acid and hydrogen sulfide gas were
brought into sufficient contact in a countercurrent flow, thereby to produce
water-insoluble sulfides of Sb and As as a precipitate. The amount of blown hydrogen
sulfide gas was 10 equivalents per total equivalent of Sb and As on a 85% crude
phosphoric acid (H3POy) basis.

[0046]

The crude phosphoric acid as containing the water insoluble sulfides was aged
at about 38°C for 2 hours.

[0047]
(2) Second step

After the aging, the crude phosphoric acid was passed through a leaf filter
(ultrafilter press) under pressure to remove the insoluble sulfides thereby to give clear

phosphoric acid. The temperature of the phosphoric acid while being filtered was
36°C.
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10 [0045] EXAMPLE 3 (1) First step Crude phosphoric
acid was prepared in the sanme manner as in Exanple 1.
The crude phosphoric acid contained 4 ppmof Sb and 40
ppm of As. The crude 15 phosphoric acid (86% was
adjusted to 40C and fed into absorption tower
packed with a packing (tellerettes) fromthe top while
hydrogen sul fide gas was fed in excess fromthe
bpaein As a result, the phosphoric acid and hydrogen
Sgbﬁ#%ﬁ as were brought into sufficient contact in a
rent flow, thereby to produce

wat er - i FB?fdsblﬁ_lﬁg eldaf bh’@‘éh@ﬁc d s héﬁe@ﬁ) 61);8 andlf?d into a removal
preci pltate e a (0] rogen Su
%W?xﬁ%ldi“éi wihiaeas gﬁ*ﬂs&%@?@“ﬁ& kp me%\a oRPiHe a W%Llawal from the
Abommna "BEt‘Yq)hdsslpﬂenc Rbid sadodit Gveds s (Hr&i:@ﬂ)mtbas‘éfﬁclent contact in a
_%El Thet %ggq}sgﬁorlc %%Id as tainin %
A JIAE TR D] Hotemiave B sarcess ydgae syliderdisolved in the
hphasﬁ)hoﬁﬁ a¢1@04171]1re an&ér wer adildd sb efie Wdtal pliddghérd £Gd té BBtain high

O PR LGB AP SS g R ke T ter

i nsol ubl e sulfides thereby to give clear phosphoric
acid. The tenperature of the phosphoric acid while
bﬁNHQ]filtered was 30 36C. 15 [0048] (3) Third step
T@§Q$ pEtd ng cl ear phosphoric acid was heated to 60C
ed |nto a removal tower packed wth a packing
({BlHistsepes) fromthe top while air was bl own from

he 5 d, and
T N e S

f (Thev arprer BlhI}SPhQI‘ICr e¢rd\®ntaltr®de4< pessohgbrande4D ppinf ofdAs. The crude
agg&g)'h%ﬁggt g (??%()i h eg%ﬁ Q114G 3366 Gna B (géjc{ 1%‘[63%.%1 %f)%omat}od%tower packed

p ittt & paskingplidterestear fchmthv Ir:gp;lwzﬂea E‘il&ﬂ?@gem suifidagasatvaofed in excess
Ofokp W Bbttom. As a result, the phosphoric acid and hydrogen sulfide gas were
brought into sufficient contact in a countercurrent flow, thereby to produce
water-insoluble sulfides of Sb and As as a precipitate. The amount of blown hydrogen

sulfide gas was 10 equivalents per total equivalent of Sb and As on a 85% crude
phosphoric acid (H;PO,) basis.

[0050]

The crude phosphoric acid as containing the water insoluble sulfides was aged
at about 35°C for 2 hours.

[0051]
(2) Second step

After the aging, the crude phosphoric acid was passed through a leaf filter
(ultrafilter press) under pressure to remove the insoluble sulfides thereby to give clear

phosphoric acid. The temperature of the phosphoric acid while being filtered was
30°C.
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[0049] 10 EXAMPLE 4 (1) First step Crude phosphoric
acid was prepared in the sanme manner as in Exanple 1.
The crude phosphoric acid contained 4 ppmof Sb and 40
ppm of As. The crude phosphoric acid (86% was
adjusted to 35C and fed into an absorption tower
packed is with a packing (tellerettes) fromthe top
whi | e hydrogen sul fide gas was fed in excess fromthe
Sﬁé#ﬁnq As a result, the phosphoric acid and hydrogen

'de gas were brought into sufficient contact in a
qyTHiad st rent flow, thereby to produce
wat er - i.psol ubl e qu des qf S As as a i
preci pittGreSutAgS %ﬁrré’ AtPhgrc et Wsﬂ‘;‘?ﬂﬁe@é‘éf‘io Gd fed dntg ggremoval
Werllﬁhckéldl vl @@hékl (tellérteds) Gk ﬂ@J th%lgfe agrb“@@ ®ld¥%n from the

asi.s

n_a 859 20 p oric ac
Q“@ p@pw@nﬁmﬁwﬂ? AIE VERIP dﬁ%ss r@b}&l%talinm Affigigat contact in a
\thﬁtércuﬂﬁﬁﬂ ﬂ@wethsﬂébvj it6l @emyRs t1R0SE essahy BEQIAL suthde ﬁi@,goleed in the

ur 051 Sec nd step After the agin

cp?lﬂail % ] E‘“é( 'ie “%éé etgettlﬁafsggﬂaw%p dapc .tptOévﬁam high
(pukity pﬁdsblﬁ(ﬁ{c w@m)n%mﬂﬂmm@ﬁ&mmub@of SRwe. the
i nsol ubl e sul fides thereby to give clear phosphoric
acid. The tenperature of the phosphoric acid while
$§' filtered was 30C. 30 16 [0052] (3) Third step

resul ting clear phosphoric acid was heated to 40C
OMPARATIVE BEXpAaviPLBIL  t ower packed with a packing

( ttes) fromthe top while air was bl own from
(A Bk

58ttom The phosphoric acid and air were thus
br oughtCmdldz phesphbric iaeidt wnpte@axtedlm the cametreartr aeih Example 1.

t t d | fi.d
RS GRAERFRproRs SRREERHAR &5 ot W PEP R B EES e erude
ghdbephotio adnda (36%ptrend adhxswdhmr 65°Caeind Hydrageh aulfidel gfs was blown

therein in excess. As a result, water-insoluble sulfides of Sb and As were produced as

a precipitate. The amount of blown hydrogen sulfide gas was 10 equivalents per total

equivalent of Sb and As on a 85% crude phosphoric acid (H3POj) basis.

[0054]

The crude phosphoric acid as containing the water insoluble sulfides was aged
at about 64°C for 2 hours.

[0055]
(2) Second step

After the aging, the crude phosphoric acid was passed through a leaf filter
(ultrafilter press) under pressure to remove the insoluble sulfides thereby to give clear

phosphoric acid. The temperature of the phosphoric acid while being filtered was
63°C.

[0056]
(3) Third step
The resulting clear phosphoric acid was heated to 60°C and fed into a removal

tower packed with a packing (tellerettes) from the top while air was blown from the
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purity phosphoric acid having an H3PO4 concentrati on
of 85 wt% [0053] 10 COVWPARATI VE EXAMPLE 1 (1) First
step Crude phosphoric acid was prepared in the sane
manner as in Exanple 1. The crude phosphoric acid
contai ned 4 ppmof Sb and 40 of As. The crude
phosphoric acid (86% was adjusted to 65C, and
hydrogen sul fi de gas was bl own 15 therein in excess.

Abotiorh €SThé ph&‘@h@ﬁc laBidodndbAie werd tHud esto@ht %ti’toadi‘l‘f‘ﬁﬁ‘f%t contact in a

wer e produce g@yre0| pitate. The anount of

[ own
hy o Beaerreh 9%y éhfa i EemQy el sx5Fss yarqgsn Slllﬁdﬁl dissolved in the
e@hb bed hciaf ﬁb&e&ﬂﬂeﬂ“&a@ BdRIAS WSl PRAPROX h&Gd 36 bBkain high
PO%#P Si S. %éha1é crude phosphoric acid as
cQHFQﬁ O @RS ARG (s Icancspratineef 8t “aged 20
at about 64C for 2 hours. [0055] (2) Second step
After the aging, the crude phosphoric acid was passed
t W0edgh a leaf filter (ultrafilter press) under

Pk nove the i nsol ubl e sulfides thereby to
gﬁséﬁb{égéf%e rIn?i%sphorlc acid. The tenperature of the

phosphoiThe phospthorvibiakils wbiamgedf inl Eﬁmqﬂemﬂ C6iiparafiOO B&hmple were

r T ere t|n cle phosphorj c aci d. was
| Shat A i ST AS BRI lref RaPOR SRR &y acpatdange with the
wifolloveng ackliods, (Thaé teeml&stdbem)ecf are shdvireint yplerhbdlewai r
was blown fromthe 17 bottom The phosphoric acid and
air were thus brought into sufficient contact in a
Coyhygercurrent flow thereby to renove the excess
hydrogen sul fide dissolved in the phosphoric acid.
P&Héhwﬁﬁﬁﬂﬁﬁﬁs added to the treated phosphoric acid to

obfyai n hi gh, | ga?g§ n

cgncent rati ol g/;e %{n QE&F@@S%A %2&?}&1%{8?3&% oﬁp% was added to
anaker et éOO ml. A few boiling stones were added to prevent bumping. The

p ping.
beaker was covered with a watch glass, and the sample was boiled on an electric heater

to be concentrated to about 50 ml.

(b) Preparation of sample solution for ICP (JY 238)

After cooling, the liquid was transferred to a 100 ml measuring flask. Into the
flask was put 10 ml of arsenic-free hydrochloric acid (35 to 37%), and water was added
to fill up to the mark on the measuring flask. The flask was shaken. Separately, 10
ml of arsenic-free hydrochloric acid (35 to 37%)was put into each of two 100 ml

measuring flasks for the preparation of a blank solution and a standard Sb solution (Sb:

0.2 ppm)

(c) The Sb content of the sample solution was measured with an ICP spectrometer
by vaporizing the sample by reduction. The measuring wavelength was 231.147 nm,

and the standard solution (Sb: 0.2 ppm) was used.

(6)) The Sb content was calculated from equation:

Sb content (ppb) = reading (ppb) x 100/sample weight (g)
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The phosphoric acids obtained i n Exanpl es and
Conparative Exanple were analyzed for Sb and As
contents and for sulfide ion content in accordance
with the follow ng nmethods. The results obtained are
shown in Table 1 below. 10 [0058] [I] Analysis of Sb
(a) A sanple weighing 50.0 g Was put into a 200 m
beaker. Water was added to nmke about 100 m . A few
ﬁgg%(d ng stones were added to prevent bunping. The
dr was covered with a watch gl ass, and the sanple
was boiThedolswiap iethe epératog@teture fo? tReIIAPEHYD system.
concen(t;[ﬁjat E(?Pto about 50 m . ) Preparation of sanple
sol ut i ot §rP | BEPUCLIREfAS A EBofti Mgt PR Hquguhegore use for
wadbilizadosf erred to a 100 m neasuring flask. Into the
flask was put 10 ml of arsenic-free hydrochloric acid
(35 to 37%, and water was added to fill up to the
ggr onttoheOf a ursi ng flask. The flask was shaken.
AL 31} V20" of arsenic-free hydrochl oric acid
((3p t o FZPamsemifite,i 33-87%aotmsoiddedotol 84thmbf thee 8k i sotition, the

flasks, for.th [ .0f . a bl ank [

YRS o Skl s kit 8D BE g0 mb.
;(b)eﬂ ‘r[d\lslﬁt‘ltgi;(ﬂutﬁ(ﬁi: \l}lgiaﬁr‘l}lw%_aﬁura&ﬁzweigﬂjmgi 1ohg atraleﬂ(%?f N?]OH were put
TR O TE Raer g SRl bR dading SR o r 28R B sotion was
sdibnetiowith satento makg B0 B1.2 ppn) was used. (d) The Sb

al t f tion: Sb t ent b
S RERY s8Ry 6 266 sampi & wei ght (q) 16 10059] " The

following is the operation procedure for the |ICP-HYD

system The |ICP spectroneter was turned on at |east
CRotd Y Dowfeeatimgieondifions st abi | i zation. 5 1)

Pr epar ag | .0n. [ (a) HC1 (arsenic-free,

35- 37%81;6\/\\’/2% ggmw%bgﬂgh of the blank solution, the

st andarRjasyed gasifinw ragerd 2t 1dd/mimnpl e sol ution in an

anmount - W 1fe: 19
sol uti olﬁ:gbuhg%ﬁﬁlo ac cﬁ'lrpé? ZR/I{ %?%ﬂr%%s}]]ﬁe %%?%mér%ﬁ ?g% gf of
NaOH wetheahygas flow rate: 0.4 I/min
After the plasma was stabilized, the tube was put into the rinse solution and the

NaBH;, solution.

3) Measurement
(a) A configuration file for Sb analysis HYD method was set up.
(b) The blank solution and the standard solution were analyzed in that order to

prepare a calibration curve. The sample solution was then analyzed.

[0060]
[1I] Analysis of As

Antimony analysis was carried out in the same manner as for Sb, except for
preparing a 0.1 ppm As solution as a standard solution and a measurement wavelength

of the ICP spectrometer was set at 193.696 nm.
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in a 1000 m beaker and di ssol ved by addi ng about 500
m of water. The solution was 10 diluted with water
to make 1000 mM. (c) Rinse solution: HCL2 nol 2)

| CP- HYD operating conditions Power: 1.0 kWor 1.2 kW
Plasma gas flow rate: 12-141/niy 15 Nebulizer flow
rate: 0.6 I/mn (the pressure ‘approxi mated zero.)
Sheath gas flow rate: 0.41/mn After the plasma was
S |zed the tube was put into the rinse solution

angd _t he ol.ution. 3) Measurenment 20 (a) A
Eﬂﬂ Ag‘l?}yzifs ﬁu dfdo% or Sb anal ysis HYD method was set

upl) (b) Tlﬁhelehlcarskoﬁ@hﬂtﬂlgml and dsbe Sl‘lﬂﬂd@i& B4 4thiy@fdgen sulfide
wer e order to greagﬁ)llbratlon

|

oSt BOEE 1 ad Ce hefiie ez, PP 3o, Bibe 3 6o gomposed of a
[ lshl]all,ﬁlitﬁﬂ)e}t& portibn Aed ZSaréﬂ-U%dfﬁBtﬁtber&lﬁe&@@ e Bellb®er end of the

t S or exce
85@6@%@% Bgl%oap mike defety ‘aﬁ s 1% 0@?%@& Hoth <o theapl. The
arldtestonads Qrie gﬁﬂhatwﬁeh%@t 15 n0fn 6. bie Hl@mﬁ@@@t romet er

t at 1 Si

Sa e A BN ORI s R ALY It POl T Bl semple were
Thedder meofatn ANhokisraganhsioh (hdpared tega gfs&il’vﬁhg sbgnbit ﬂlrﬁ(lg chloride

d det ctor tube se
o 8 500 SR b Py tiiods gl and GG R atd 1S ke d: B BA 4 & of sandy
p(zmcl, &ﬂlembyﬂgdt@ﬂ:nt sﬁnlﬁdbegat]sogwékr@é&ﬂlrpﬁlet Hitﬁtle 1. The detec‘;or tube 2

rt T etector tu I1S. 0

S BT el R B R R o BT by mean
f rodma Guiber ]st@pﬁi 3i N TheOYead ackitie Sdiladas gelA ﬁmhﬁstance obtained by

ST My B0 St ARt A h iy Prei a?so%eL peing 00 s oF white stica

s@eh(ﬁ(m)r:rzgcppmp,amedn@wamlf s?g(ﬁ)ng ﬂ% lﬁu@lneftotstz[hd( fdr)about 10 minutes,
' . rochloric a
AR G P Ralbi? £ oo APk gt bt dapgne the spread layer

spontaneously. The upper and the lower ends of the small-diameter portion of the
detector tube 2 were plugged with absorbent cotton 4, and the space therebetween was
packed with the lead acetate silica gel. The lower end of the large-diameter portion of
the detector tube 2 was also plugged with absorbent cotton 4 for stopping mist of the
sample in the bottle 1 from rising through the detector tube 2.

2 The hydrogen sulfide gas rose in the detector tube 2 to cause the white lead
acetate in the detector tube 2 to change to brown lead sulfide. As a result, the color of
the contents of the detector tube 2 changed upward gradually from white to brown.
After the bottle 1 was allowed to stand in a water bath at 35° to 40°C for about 1 hour,
the detector tube 2 was removed. The detector tube 2 was tapped a few times against a
table with its lower end down, and the volume of the packing having turned to brown

(hereinafter, “discolored volume’’) was read in 0.01 ml.

3) Separately from the operations (1) and (2) above, a calibration curve of the
brown-discolored volume vs. amount of hydrogen sulfide (mg) was created. To create
the calibration curve, a standard hydrogen sulfide solution for comparison was prepared

as follows. In a 6 w/v% sodium hydroxide solution was dissolved 7 g of sodium
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zi nc, whereby hydrogen sul fide gas generated in the
bottle 1. The detector tube 2 packed wth |ead
acetate silica gel was connected imedi ately to the
bottle 1 by neans of a rubber stopper 3. The "l ead
acetate silica gel" is a substance obtai ned by

di ssolving 5 g of |ead acetat@0in 500 nl of nethyl

al cohol , adding 500 g of white silica 15 gel (500-297

Sl B R s o8t Hinteasbe S sirh spfion.  The stock

sbhitiohesas Stt‘tﬁﬁited\/ai joden@dtrorty i degerinivee ther t@rad |&¥)@ft1on of the stock

sppnt aneous) The er d the Iomer ds 0
Shiton deeiael; comsrardinede Thime Pylspaet g e eiglipout based on
phegited Wittr whs addsinto thet poatiord to aiktetdiR 19t8AGHhich was used as a

t her.ebet ween acked th the | ead acetate silica
g%*}n.d“%ﬁ tolfSth fi s he Ti andird SlEPR HgF eppRaoR g ntained
thel ohgtofdi,Spet mfileilikrwas al so pl ugged with absor bent

cotton 4 for stopping mst of the sanple in the

bottle 1 fromrising through the detector tube 2. (2)

{5 oo SERARDS fikbarc Sl 8 fioh dvl 1% REBE Rl i B froount of 0
2mt ﬁlydi’@@gesutﬁﬁlebf)augb 1 darl (shyldfogdn suliglea00&sug)t or 5.0enl (hydrogen
Cs(ﬁ V\g({re 4 @fOS r%é}almﬁé) &%ﬁgﬂrﬁ%\l\%&qedﬂ erg ot tgs%a [ 2?6' btfe %(? ?1?:] #é%et%e bottle 1
b@trblmadebe tivedn (10) shlende soludomandd daf bandy z3f toogenerate

it sRiient Rgoerdils SRRARC (ERRLE) Ve maconducted to

aqddinshe alolm IOﬁ the tétectos tdb@vﬁe lhaﬁng chemged @nbrotvnefor each of the

V, h Ki g n 0, br .

( e(?lglﬁsn @tl}élf 7. d??%Scag?or ed" g ?ft #% ?‘ d rsgglgg? r{op cgipparison. A

ndalibfaBipn sgparqfttheb brofsmedizdoheed peluate afithe @dfctanthbé 2)vs. the amount
' of the 30 brown-discol ored

SR Renfantd RAM 8 BSRKEIC, (i de (o) was

created. To create the calibration curve, a standard

hydr ogen sul fide solution for conparison was prepared

al®) felculpfien |1 n a 6 w v% sodi um hydr oxi de sol uti on was

d' ssol vk dm&ft{m f&if Wrdddn sitflde vl obBifk Iﬁrthé'\ﬁ%wn-dlscolored

added to nake one"liter to prepare a stock solutio
TrRlume géithe defpeion Bihe Rarad 99} w2 @nd ghe gaimtomycw " The amount

dglpBy &7 18 st1fBe fdnk Sfas chicRHehi It&RN(Qélg]&l%Sa ks aééﬁ gltng P equation:
accurately corresponding to rogen sul e-was
wei ghed out based on the titer. Vﬁter was added to
tﬂ@ ggrtion to make one liter, which was used as a 5
Rdhrd sol ution for conpari son. The standard
seultE Gbn fcaficen@aBGH (5i) < At 211000 x 820%/38W70% 11086)/8B8%unt (g) of
mlliliter. (4) The thus prepared standard sol ution
wWBlet in the bottle 1 in an anount of O

where A is the amount (mg) of hydrogen sulfide corresponding to the discolored
volume of the detector tube.
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m (hydrogen sul fide:
0.01 ng) or 5.0 mM (hydrogen
wat er was added thereto to nake about 50 ni.

0

ng) ,
su

| fide:

05 nyg),

1.0 mM (hydrogen sulfide:
0.

and

Into the

bottle 1 10 were placed 50 mM of the tin (I1) chloride

solution and 4 g of sandy Z|ng2to generate

sul fide

gas.

above were conducted to

tﬂ%w%‘ﬁ

unts (0

sol ution for conparison.

m, 1.0

hydr ogen
The operations descrlbed in (1) and (2)

obtain the volunme of the
deeosgy or tube 2 having changed to brown for each of

m,

and 5.0 m) of the
A calibration curve

of the brown-di scol ored volune of the detector tube 2

vs. —the—arpunt—is—{rg)ef—hydregen—sulfide was .
prepared (5) Cal Exalglt I gNExBRGle @D BRdmp(ersy Iaﬁmhydro ”qu
sul f was_qbtar-red—fram-the—brpwi—di-septored—vel R
of temmem¥%%tor tubes 2 rleadseut §n (4B) a1d t ¥ 65
cali IA}I I,II UII curvie—The notnt ( ﬁb) of he—st-fHde
o]y S éaug;rg g}ﬂb tepB5t20 tiwo $igni ficait fi gunes 64/2
acc atTonm— 201 0062—Sut-ft+de—+on
coné%ﬁﬁ?g?%gﬁﬁ?ppb)3& (A x 3000 k 32607/ 34. 0% x 63
1000y, ARG 3¢ P) of — sanpte whergATs the anount|<1y)
of en sul fli deb¢orriespdhdi ng t 0t he|di s¢bl orled 60
vol [ume of the degtector tjube. 25 g1 {00631 TABLE [T
Examy®b) Exanplle 22Exanpl el?® Expanpl4€ 4 Conpdratilve 450
Exanple I Tenperature of 1Ist 3558 40 3% 65 Stepg C
Agi %‘lﬁﬁﬂ?e@&b)swz 5502 38/ 21985/ 2| 64/49 Tenpedaturle 380
c hr erature of 2nd [30 52 36|30 63 Htep C

n;plésr(gﬁ re of 3rd2%é?ss60 T 60 2orless 2 or less 2 or less

[0064]

As is apparent from the results in Table 1, the high purity phosphoric acids
obtained in Examples (the products of the invention) have an extremely low Sb content,

As content and sulfide ion content.

Example contains considerable amounts of Sb and As and has a high sulfide ion

content.

Industrial Applicability

[0065]

As hereinabove described, the high purity phosphoric acid according to the
present invention has extremely low contents of antimony, an impurity metal that has

hitherto been regarded difficult to remove, and sulfide ions.

having an alumina film, a metallic aluminum etching solution, an alumina etching
solution for ceramics, a raw material of phosphate glass for optical fiber, a food

additive, and so forth. The process according to the present invention allows for easy

and economical production of such high purity phosphoric acid.

In contrast the phosphoric acid of Comparative

The high purity
phosphoric acid of the invention is useful as an etching solution for semiconductor

devices having a silicon nitride film, an etching solution for liquid crystal display panels
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Stop C Sb(ppb) 20 170 40 2 450 Sulfide lon (ppb) 20
150 40 190 380 As (ppb) 2 or less 2 or less 2 or less
2 or less 2 or less [0064] 5 As is apparent fromthe
results in Table 1, the high purity phosphoric acids
obtai ned in Exanples (the products of the invention)
have an extrenely |low Sb contZnat, As content and
sulfide ion content. In contrast the phosphoric acid
gﬁﬂgﬁqgarative Exanpl e contai ns consi derabl e anounts
nd As and has a high sulfide ion content. 10
I ndustrial Applicability [0065] As herei nabove
descri bed, the high purity phosphoric acid according
tlo t he nghl esstyt phaspleorid avid hla\Blng)dnr Shrebytehtovy mp}ﬂj’lbﬁ less and a

ty metal.that has it her
Suusd oR ttept B PP b 2 iRl Pigal 8 SSTHEER! percent
M0, pasis.t y 1s phosphoric acid of the invention is
useful as an etching solution for sem conductor
devices having a silicon nitride film an etching
qumt Ina fh?% bﬁrﬂxé)?x ?}{h\l)ﬁk %Fl&?nﬂcggﬂ%ﬁy tgﬁ%qzﬁlns S,oq 1neQigby a ﬁrst step
a!flhi@\mgehwmgeg sutfoleugdsoin ¢xoesscigtonniuds ,phasphawc rmidecormhmng an

Q%lgﬁ{}ﬁf\s}g&gf £ &)gtl:czﬁifaté ?}ﬁ 1831#1‘&%11&;1' 19 e fofin o?ggulﬁfi% 3 ﬁ,?gond step of

ocess accord
dilssiagt the rphespliosie adid diwen ftbc fErstS ytep,2@nca ladtlmdoa;tepnocf diringing the

%&%@h %g]lqic%ﬁﬁpur | F 6191 gérlong&gm g L Iav a%gmgval %%W“ to remove

dyydtagaen Sufﬁdzoghsrimmdhe Iphssphand agid, she firstiend ahe sawhérsteps being

s inpurity contents on a 85 wei ght
percgg¥kgﬁgﬁgﬁhq§§es. 5 2. The high purity phosphoric

acid according to claim1, obtained by a first step
of blomﬁnguhydrogen sulfide gas in excess into crude

phos phoiediglt parityamospheris geighaccprding to glaied @ 2t wherein the crude
Fﬁh‘%%ﬁ%‘ntcaatcﬁi s Rigy-| be%FHs pﬂl%sﬂ%h@lacidrbﬂtﬁﬁecﬁgﬂ; H% F%iyellow phosphorus

i de, a second ste terin oric

ate .gsncfratsmlnh@épm%nengqxgb gag gad bY‘ifhilliigjthQIgéfp of bringing
t he

4. The high purity phosphoric acid according to any one of claims 1 to 3, which is

for use in etching of an electronic device.

5. A process of producing high purity phosphoric acid comprising a first step of
blowing hydrogen sulfide gas in excess into crude phosphoric acid containing an

impurity metal to precipitate the impurity metal in the form of a sulfide, a second step of

filtering the phosphoric acid from the first step, and a third step of bringing the

phosphoric acid from the second step into contact with air in a removal tower to remove

hydrogen sulfide gas from the phosphoric acid, the first and the second steps being
carried out at 59°C or lower.

6. The process of producing high purity phosphoric acid according to claim 5,
further comprising the step of aging between the first and the second steps.

7. The process of producing high purity phosphoric acid according to claim 5 or
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phosphoric acid fromthe second step into contact wth
air in arenoval tower to renove 10 hydrogen sul fide
gas fromthe phosphoric acid, the first and the second
steps being carried out at 59C or lower. 3. The high
purity phosphoric acid accordi toclaiml or 2,
wherein the crude phosphoric @acid is dry-process
phosphori c acid obtai ned by burning yell ow phosphorus

t g, gaaRihe fikipfies ReirHed BeNbPXHgng e aide ffmggpabﬁ@ Gcid and the

t he gas. 4. The high purity phosphoric aci .
agwga@hﬂl]fg%e %ﬁwn@r@ngaﬁt withieagh qthegingn ahgerpHon fower gacked with a
u?gdﬁﬁgenching of an electronic device. 5. A process

of producing high purity phosphoric acid conprising a

first step of blow ng hydrogen sulfide gas in excess

igto crugde phosphori¢ acid containing an |nfpurit

t a1t 005 PRSI areSiciE Mgl i, hodtherie aid Fsortoqny one of
achiith§ 5 de 7, ahseiothe thit@gtepls &Bridd biteyi Bithgidpethe phosphoric acid and
phos&horic aci d frqg1the fir%? iﬁeg and a third step
of THPE SGHAE 1P AdeBKE LpKS Mecked Vith # PaMEe second step
into contact with air in a renoval tower to renove
hydrogen sul fide gas fromthe phosphoric acid, the
f 9 st aitle prreesseafqnadistegpkigh @urity ploaphdriechcalidccatdirio any one of
or.l . .pr. S,.0f; producing high.purit. . .
pRSBNSE o, 8, el (B ERR NGRURAHET ol ap fnpurity metl is
cdnppiosessgphdsphetiemenlf obgined betwesingt yedlofsi mphosphnohst toe generate
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the first step is carried out by bringing the crude
phosphoric acid and the hydrogen sulfide gas into
contact with each other in an absorption tower packed
with a packing. 8. The process of producing high
purity phosphoric acid according to any one of 5
claims 5to 7, wherein the third step is carried out
by bringing the phosphoric acid and air into contact
in a renoval tower packed with a packing. 9. The
process of producing high purity phosphoric acid
according to any one of <clains 5 to 8, wherein the
crude phosphoric acid containing an inpurity nmetal is
dry-process phosphoric acid obtained by burning yell ow
phosphorus to generate 10 di phosphorus pentoxi de gas
and hydrating the gas.



