SPEC FI CATl ON . TITLE OF THE INVENTIC»ﬁ%T“ﬁe‘S LCWO
Met hod for Preparing H gh-Purity 5 ° Agueous Hydr ogen L1 :
Per oxi de BACKGROUND OF THE | NVENTI ON

(1) Field of the Invention - The_present invention relates to
a nethod for 10 stably preparing extrenely high-purity-aqueous hydro-

gen peroxide by safely purifying aqueous hydrogen peroxi de cont ai ni ng
i norganic inpurities. Agueous hydr ogen peroxide purified by the
present invention can be used BFEGIEI@ATYONN a sem conduct or

manufac- 15 turing field. (2) Description of the Rel ated
Arts At present, hydrogen peroxide has mainly been _
manuf act ured by an ant hraqui none process, but in aque- ous hydrogen
per oxi de prepared by this net hodlITERE| OFs THF) INVWENTIEONf i norganic

i mpurities are contained. |n gen- eral, several hundreds :
[err]g/[err] of the |norgame$h0¢n¢¢r|BseparlnquﬁngbﬁPurn¢¢ in aqueous

hydr ogen geroxlde havi ng a concentration of 5 to 70% by wei ght which
is a sub- stantial |y pradguegus dixdregan 8erogidee ot her hand, 25

I n a sem conductor manufacturing field, the high- purity aqueous

hydr ogen peroxide is required, and in recent years such extrenely _
hi gh-purity aqueous hy- | centration of the
remai n-

The present invention relates to a method for
10 stably preparing extremely high-purity aqueous hydro-
| gen peroxide by safely purifying aqueous hydrogen
peroxide containing inorganic impurities. Aqueous
hydrogen peroxide purified by the present invention
can be used particularly in a semiconductor manufac-
15 turing field. |
(2) De iption of the Related Art
At present, hydrogen peroxide has mainly been
manufactured by én anthraquinone process, but in aque-
ous hydrogen peroxide prepared by this method, various
20 kinds of inorgahic impurities are contained. 1In gen-
eral, several hundreds pg/¢ of the inorganic impurities
are contained in aqueous hydrogen peroxide having a
concentration of 5 to 70% by weight which is a sub-
stantially practical concentration. On the other hand,
25 in a semiconductor manufacturing field, the high-
purity aqueous hydrogen peroxide is required, and in
recent years, such extremely high-purity aqueous hy-

drogen peroxide that the concentration of the remain-



-2- ing inorganic inpurities is about 0.05 [err]g/[err] or |ess has
been required. Heret of ore, as a technique for renoving the
i norganic inmpurities from aqueous hydrogen peroxide to 5 purify the
sane, there is known a nethod which com = 2 = prises bringing aqueous
hydr ogen peroxi de into contact wi th an ion exchange resin. Mst of
net al s cont ai ned I n aqueous hydrogen peroxi de can be renoved

t herefrom . by bridgi ng agueous hydrogen geroxide into contact 10
with a strongl indciisiorganienivpuritdes oks nabortr 0.05 pgié@¥pless has
chloride ion, sulfate ion and a part of metal | i ¢ conpounds can be
removed by bri REPRg resiEERd - hydrogen peroxide into contact with a
strongly basic ani on exc¢hange resi That ,is to say,

the purification of agditRto °re'h§Hﬁdbgheﬁégéﬁpﬁeﬁﬂﬁ1?ﬁFQgﬁPge& t by

[ h . | I di ' h [ I ngl he .
using the iRl SRALS Sal Yy SKChIGR e U opt S et
or a combgnati ﬁﬁr&ff Nasé égﬂeexgﬁ’x & igoknoﬁﬁs'aniter}:l‘%@%féh' @o\‘}{-}' ch the

purification of agueous Kydi ogen "peroxirde can be carried olul by the

¢ ¢ . . : : )
pancse Patent PAGECoat o oo ARTH Y AEPHER Heroidd 1l pontact | |
Lai d-open Nos. w42iAQub fon d2éRbdYe resinlT eReBtPYLHetW1s266ARRineRd

Japanese Patent Appli - cati‘on Laid-open Nos. 17105/1993 and _
172805/ 1995. in aqueous hy8#blgeql/pétoxidé eafebd Gdthbved: thvreFardmr i -

fication, such extrenely high-purity aqueous hydrogen
by brirnging aqueous hydrogen peroxide into contact

10 with a strongly acidic cation exchange resin. Fur-
thermore, chloride ion, sulfate ion and.a part of
metallic compounds can be removed by bringing aqueous
hydrogen peroxide into contact with a strongly basic
anion'exchange resin.

15 That is to say, the purification of aqueous
hydrogen peroxide can be carried out by using the
strohgly acidic cation exchange resin singly, the
strongly basic anion exchange resin singly, a mixture
thereof singly, or a combination of these ion exchange

20 resins. Examples in which the purification of aqueous
hydrogen peroxide can be carried out by the use of
these ion exchange resins have been disclosed in Ja-
panese Patent Publication No. 16677/1960, German Pat-
ent Application Laid-open Nos. 4214075 and 4222109,

25 French Patent No. 2677011, and Japanese Patent Appli-
cation Laid-open Nos. 17105/1993 and 172805/1995.

Particularly, in order to obtain, by the puri-

fication, such extremely high-purity aqueous hydrogen



-3- peroxide as to be required in the sem conductor manu-

facturing field, it is usual to use the cation ex- change resin and

t he ani on exchange resin together. That is to say, the anion exchange
resin which can be 5 used in the purification of aqueous hydrogen

per oxi de occupies an influential position together with the

cati on exchange resin. I n Japanese Patent Publication No.
16677/ 1960 nmenti oned above has described a nmethod for purifying 10
aqueous hydr ogperpxriate des t toobeh reqquired tncbhegsemicondestorcmanti-t ed
into a bicarbonate formby treating it w th an aqueous sodi um

bi car bonat e sofactaringveield, it isMusuahitonano¢he;mmmﬁbp exed
together with the cation exchange resin, there cannot be obtained the
15  hi gh- puri ehaageaies i dandetheerand or euchngg@ masin togethepurity
concentration of about 0.05 ppb by weight or | ess, whi ch has been
required of | afBatTHA %Q ?BYsa§‘he aniopcexrbangen, resin vhigh capdbe and

t suff L0 thi ficat
Lhey 20 5" i noBASEhihi¥9E, BREH SR AR OE ﬁé&@&&%%&%&‘e' peroxide™™

Furt her nore, a tion, L 805/1995
nment i oned abov§0%%ﬁgggfﬂgg ES%&ue&§ﬁF g%?ﬁ%é& ?dVNan

aqueous hydrog e gh an ani on exchange resin converted
25 into a ca?%bna %?ﬁgébgar%géggbonate formby treat- ing the

ani on_exchange resin W 39o3AURA AR Hilb11cat (A NP0 £68779THHY U

bi.carbonate solution in orde preven ron1d|ssoIV|ng out
fromthe ani onpentioned above has described a method for purifying

10 aqueous hydrogen peroxide through an anion exchange
resin converted into a Bicarbonate form by treating it
with an aqueous sodium bicarbonate solution. However,
when this method is merely used together with the
cation exchange resin, there cannot be obtained the

15 high-purity aqueous hydrogen peroxide having a metal
impurity concentration of about 0.05 ppb by weight or
less which has been required of late. That is to say,
metals such as calcium, copper and iron cannot suffi-
ciently be removed by this purification, so that they

20  inconveniently remain in aqueous hydrogen peroxide.

Furthermore, in Japanese Patent Application
Laid-open No. 172805/1995 mentioned above, there has
~ been disclosed a method for purifying aqueous hydrogen
peroxide thfough an anion exchange resin converted

25 into a carbonate form or a bicarbonate.form by treat-
ing the anion exchange resin with an aqueous ammonium
carbonate or ammonium bicarbonate solution in order to

prevent sodium from dissolving out from the anion



-4- - exchange resin. Even by the use of this nmethod, it is

difficult to obtain the high-purity aqueous hydrogen per oxi de havi ng
a nmetal inpurity concentration of about 0.05 ppb by wei ght or |ess.

5 : SUMVARY OF THE | NWEAIT+ON An obj ect of
the present inventionis to provi de an ani on exchange resin which can
suitably be used to purify aqueous hydrogen peroxide containing 10
inorganic inpurities such as netals and netallic com pounds, thereby
preparing hi ghegghangequesin.hy@veerby the peeoxificthis wnethodhe idnist s
of these inpurities are extrenely small. Anot her obj ect

of the present dififdubh te pbtaim the higb-purdithivbaqueopar hydnagemueous

hydr ogen per ox- . .1de bi the use of {he above-nentioned ani on exchange
resin. peroxidechaviagn@ mMetehl otBPHELEY fAnesREratippeof
tigated to achieve, t ove: menti oned objects, and as 20 aresult, it
has been foundaﬁﬁﬁpfqﬁhQQ BRP, eaﬁ%léht J’rsgyﬁﬁﬁ'on'of a carbonate, a
bicarbonage or a hydroxide passed through a filter having an average
pore di ane- ter of 1.0 [err]mor less is used as a liquid agent in

converting a strongly basic ani opuRXRN2EE Ffs | Pyl R1oR°. . a carbonate
form a bicarbonate formor a hydroXiae form netallic inpurities

y
such as cal cium COpperAﬁ‘nQbﬁject df %&hhfgséi@ii%\}%f?ﬁﬂa%m&oexchange

resin can be renoved therefromto the utnost, a s, when aque-
provide an anion exchange resin which can suitably be

used to purify aqueous hydrogen peroxide containing
10 inorganic impurities such as metals and metallic com-
pounds, thereby prepa;ing high-purity aqueous hydrogen
peroxide in which the amounts of these impurities are
extremely small.
Another object of the present invention is to
15 provide a method for purifying aqueous hydrogen perox-
ide by the use of £he above-mentioned anion exchange
resin.
The present inventors have intensively inves-
tigated to achieve the above-mentioned objects, and as
20 a result, it has been found that, when an aqueous
solution of a carbonate, a bicarbonate or a hydroxide
passed through a filter having an average pore diame-
ter of 1.0 pum or less is used as a liquid agent in
converting a strongly basic anion exchange resin into
25 a carbonate form, a bicarbonate form or a hydroxide
form, metallic impurities such as calcium, copper and
iron which remain in the anion exchange resin can be

removed therefrom to the utmost, and thus, when aque-



-5- ous hydrogen peroxide is purified through the carbon- ate
form the bicarbonate formor the hydroxi de form strongly basic anion
exchange resin prepared in the above-nmenti oned manner, the purified
aqueous hydrogen 5 peroxi de having a highet purity than in a

conventi onal case can be obtained. In consequence, the present

I nvention has been conpl et ed. That is to say, the present

i nvention is di- rected to a nmethod for preparing high-purity aqueous
10  hydrogen pusohydirdyenrpegoxd deyuesysubyfiiedethymouwgh the cardeon-nto
contact with a strongly basic ani on exchange resin, said nethod
conpri sing t heateefaam usthg bhearbonaterﬁogmyOMaﬁh@zhydmnxxdbaﬁg&nre5|n
whi ch is converted into a formof an exchange group at the tine of
the 15 puri_sté’mqiwd@aaqgeaungcﬁwngermsg@ Iprepangdngn the the
strongly basic gnlon exchange resin into contact with a |I% ui d agent
passed t hr ough2RoVe~mentiongd manner, %@%rﬁ&EH&%ﬁﬂ(ﬁ4#ﬁﬁﬁﬁ Bydroagerer r | m

or |ess. DETAI LED, DE PTI ON CF HE | NVENTI ON
An ani on gxchaﬁ&EQ&%ﬂ§1Q@W&chénhﬁﬁi%%dp?ﬁl ty ¢h QQMQEW%SEHPVPRE%QHQ%Ils

ly b h
oroun ag an - tasdh B aptaindi O elahiialhe, UisPRRRET 05
t he strong basiﬁv@ﬂﬁghféggsggge&p%gmmgbgghch t he _ forn1of t he

exchange group 1's a nce prior to its use for in

the purification of aqueRye is to W4¥ C9ERePPreseit idertiBRol% RASIC

ani on exchange
rected to a method for preparing high-purity aqueous

10 hydrogen peroxide by bringing aqueous hydrogen perox-
ide into contact with a strongly basic anion éxchange
resin, said method comprising the step of using the
strongly basic anion exchange resin which is converted
into a form of an exchange group at the time of the

15 purification of aqueous hydrogen peroxide by bringing
the strongly basic anion exchange resin into contact
with a liquid agent passed through a filter having an

average pore diameter oful.O pum or less.

20 DETAILED DESCRIPTION OF THE INVENTION
An anion exchange resin which can be used in

the present invention is a strongly basic anion ex-
change resin having a quaternary ammonium group as an
exchange group. Usually, commercially available is

25 the strong basic anion exchange resin in which the
form of the exchange group is a halide form, and hence,
prior to its use for in the purification of aqueous

hydrogen peroxide, the strongly basic anion exchange



-6- - resinis required to be converted into a carbonate form
a bicarbonate formor a hydroxide formby bring- - ing the strongly
basi ¢ ani on exchange resin into con- tact with an aqueous sol ution
containing a dissolved 5 carbonate, bi<agbenate or hydroxide.

The conversion of the anion exchange resin into the carbonate form

t he bi carbonate formor the hydr oxi de form can be directly carried
out fromthe comercially avail abl e resin having the above- 10
ment i oned for nresinpdisorrequihed tonbe gtomyverhedadndo a carkenb&ege resin
may be washed with an acidic solution, an aqueous al kali sol ution
and/ or an orgaﬁpgmsmauhﬂcarbonat@rﬂqnm;mwpasbydrqudg/f@pmnerbmmag%ron1
the ion exchange resin. 15 In the present invention, the
strongly basi cing thQarﬁibﬁp@s:émahg@%gm@aneséh@mﬁerrtwmnwtph@oma-r bon-
ate form the bicarbonate formor the hydroxide form wi.ith a_liquid
agent passed t RRGEgWiEh 3R AARGPUSy ution S?Bftédéuﬂtﬂeadﬁiéﬁﬁf’éﬁ’

[err]mor_.less err, In the

f bl
pr esent ﬁventfi’f')‘%i:"e H y 8?5989§%Qﬁ°r1hydLPﬁé “ler can be regulated in

ol ystyrens o YZE Zﬂ%aﬁaa%@%aﬁ?% e tARSARd A A BB BeblR e s
by Dow Chemi cal; er 4 ebeégf{ioﬁlé.@eh?dnﬁn Ru@ﬂgrb%arbl&r{jat% formCp} Rhdised.

- The pore di ane erm ne passing eac ul trapure

waters, in whi ghgbies iR Veorm canSie ed‘fréé{:% tadrdadd &@Etf%ﬁls tihavi ng

dlfferent
commercially available resin having the above-

10 mentioned form, or prior to this conversion, the anion
exchange resin may be washed with an acidic solution,
an aqueous alkali solution and/or an organic solvent
for the purpose of removing impurities from the ion
exchange resin.

15 In the present invention, the strongly basic
anion exchange resin can be converted into the carbon-
ate form, the bicarbonate form or the hydroxide form
with a liquid agent passed through a filter having an
average pore diameter of 1.0 pm or less, preferably

20 0.05 to 1.0 pm.

In the present invention, the pore diameter of
the filer can be regulated in a manner using polysty-
rene latex standard particles. As the polystyrene
latex standard particles, for example, particles made

25 by Dow Chemical Co. or Japan Synthetic Rubber Co., Ltd.
can be used. The pore diameter can be determined by
passing'each of ultrapure waters, in which the poly-

styrene latex standard particles having different



-7- average dianmeters are dispersed, through the filter

nmeasuring turbidities of the ultrapure water by ul - traviolet |ight
before and after the passage, and then calculating a ratio of the
particles which are pre- 5° vented from passing therethrough. 1In the
pasSage test, t he standard particles having a plurality of different
average di aneters are successively passed through the filter. Wen

t he passage prevention ratio is in ex- cess of 70% for the first
time, the averayerag&rstiamelers afret idigpexrsedesthroughs t:herefisteegar ded
as the aver- . age pore diameter of the filter.

particul ar restheasurdag §'~p’€b1@htéeﬁa&fr |Tahe ultrapunehater eby Hﬂrd any
material is acceptable Yo) is not deteriorated by the

as

liquid agent ah¥avig e"colfﬁp‘bhEnP§f9|r@ s'#fb{-?c%f-?eﬁl §£86 RaPsAge § réﬁfil then
Exanpl es of the usable filte teri cl ude pol yet her
sul f ones, polyﬁPi ié%%ﬁﬂmppﬁﬁyﬂgtﬂﬁlt e PaFF&S&G@tWﬁ%ﬁkea%?sggﬁé of the
filter |s not either. That s say ter

any s_hape 20 Veg']thdJIra‘?Pé PRPHLNG aheeaqetlarg 9P %@%&?%W?Fr Fﬁ’@l%'
exchange or op tBe BiEhdAia "Bat iRy &OS Hav eﬁésPnP}Hﬁ?@%‘f SF o EBrent,

the bicarbonat Egr é”dlameteggeaQ é@%g &a%%§§§ﬁepﬁfsﬂghytﬂé”

exanpl e, |ss ving a So unlsal a po ass

ni um sal t Of Cfﬁ.ﬁg@rp a%ﬁeﬁrthéng)a%ﬁtj‘e aﬁi:gvegl'i:ﬁ[onr rﬁ%tﬁﬁéi' Y8 hydegd de,

pot assi um hydr oxi de or aqueous a I n utrapure
water. A concegbkat icf 0% SE6k the first time, the average diameter

10 of the particles at this time is regarded as the aver-
age pore diameter of the filter.

No particular restriction is put on a material
of the filter, and any material is acceptable, so long
as it is not deteriorated by the liquid agent and

15 components are scarcely dissolved out from itself.
Examples of the suitably usable filter material in-
clude polyether sulfones, polypropylene and polytetra-
fluoroethylene. A shape of the filter is not limited,
either. That is to say, the filter may take any shape

20 of.a plane film, a pleat, a spiral and a hollow string.

The liquid agent which can be used to convert
the form of the exchange group of the anion exchange
resin into the carbonate form, the bicarbonate form or
the hydroxide form can be prepared by, for example,

25 dissolving a sodium salt, a potassium salt or an ammo-
nium salt of carbonic acid or bicarbonic acid, or
sodium hydroxide, potassium hydroxide or aqueous ammo-

nia (NH,0H) in utrapure water. A concentration of such



-8- - an agent can be set up to its solubility in water, and no
particular restriction is put on the concentration of its aqueous
solution, so long as it is within the concentration range in which
the agent is dissolved. 5 In the case Lhgt_the aqueous solution having a
hi gh concentration is afterward passed through the filter,

however, this filter tends to clog with, particularly, - crystals of

t he carbonate or the bicarbonate, so that t he passage of the liquid

agent mght beadi faigent tcanlBe set up t¢nivéebehHﬂMft¥a£h,whte&heaﬁwe
of sodi um carbonate, its concentration is preferably in the

range of 0.1 tono0pamuidiikar] reistrict bomseisf patdionmithe concentaatdmat e,
its concentration is preferably in the range of 0.1 to 0.8 nol/[err];
and in the casefofitemagueonsisolutiien posat donigt @scorkebs rwitbdn £he
preferably in the range of 0.1 to 1.5 nol/[err]. Furthernore, in each
case of FONEENtFAtiPBoNange simowhiahctheoegent pbsadissmlved.

bi car bonate, sodi um hydroxi de, potassi um hydroxi de and . agueous

ammoni a, Pts cdfcdhe 838a thay &he Aayeons sgolutien fhayingr aphigh 2
mol/[err]. articular restriction is gnn on_a tenpera-

ture of the !i&&ﬂ?%ﬂﬁﬁﬁtggn?ﬂé @fhenrardeppasesyshrought hhey i kher,
TLLSr, DU kel RhY el [E0Rs, ey eadle Sriths ChaRR GRS
pasSane Vel o, apvatats o PHAC AT e 3P, 1Y afoatvbiaRel 1 0
through the filhel fisd&§e! o2 the Miqihid agent might be difficult.

10 In view of this fact, in the case of sodium
carbonate, its concentration is preferably in the
range of 0.1 to 0.6 mol/¢; in the case of sodium bi-
carbonate, its concentration is preferably in the
range of 0.1 to 0.8 mol/¢; and in the case of ammonium

15 bicarbonate, its concentration is preferably in the
range of 0.1 to 1.5 mol/¢. Furthermore, in each case
of potassium carbonate, ammonium carbonate, potassium
bicarbonate, sodium hydroxide, potassium hydroxide and
agqueous ammonia, its concentration is preferably in

20 the range of 0.1 to 2 mol/4.

No particular restriction is put on a tempera-
ture of the liquid agent at the time of the passage
through the filter, but it is preferably in the range -
of 0 to 50°C. A passage velocity of the liquid agent

25 is not limited, either, and an optional passage veloc-
ity can be selected, so long as it is a practical
velocity. In addition, the liquid agent is required

to be passed through the filter at least once, but it



-9- may be passed therethrough several tines. Next ,
the strongly basic anion exchange resin Is converted into the
carbonate form the bicarbonate formor the hydroxide formwth the
liquid agent 5 passed through the filter9 -=This conversion manner is

not restrictive, either. That is to say, there may be enpl oyed either
of a batch systemin which the anion exchange resin is poured into

t he aqueous sol ution and then allowed to stand or stirred, and a
conti nuous 10maysbet passedhtbaretbranigin sevenadetimes. is filled

into a colum and the aqueous solution is then passed t hrough the

col um. However, the cdiextwotBesgsrongly basicrando fexgharger sesine

vi ewpoi nts of operat|V|ty and a conversion efficiency. For exanple,
the ani on ex- igsconuextedriBte ther gaxkpnate lfﬁémboltthﬁ] ‘bigarbanatieyui d

agent is then passed throu ¢ol um i n sych apount that an
equi val ent of Eﬁgnq i%Fui ﬁ}l%glg}ﬁ%lrpgclﬁe\,éform WlPhWEhGI' m%l‘&saﬂﬁﬁﬁ as a

o bo DBaBUed dhrongh, £na BATLED "rn iR LORGd g4 o0 SRANBEEC T4 M ©
Af d, h h

and then used POF ERSUITEERe | B tiet - BREE LBl £, iy HAEEE Rate b4
this case, theeﬂB yéﬂ either! b n]ar O}:Ir}r‘:]{t?%lgqggggé m " 4H &%F:ﬂ'ﬁl?,{e%ﬂé' gﬁlof

sodi um or ssium derive pr ése

SOET oo, PREARA edih 35 BUSSHIASH M e EOMIBS
hydrogen peroxthen allowed to stand or stirred, and a continuous
10 system in which the anion exchange resin is filled
into a column and the aqueous solution is then passed
through the column. However, the continuous system is
more effective from the viewpoints of operativity and
a conversion efficiency. For example, the anion ex-
15 change resin is filled into the column, and the liquid
agent is then passed through the column in such an
amount that an equivalent of the liquid agent is five
time or more as much as a capacity of the anion ex-
change resin, whereby it is converted into the carbon-
20 ‘ate form, the bicarbonate form or the hydroxide form.
Afterward, the anion exchange resin is washed with
ultrapure water,'and then used for the purification of
aqueous hydrogen peroxide. In this case, the dissolu-
tion, into aqueous hydrogen peroxide, of sodium or
25 potassium derived from the salt preSent in the liquid
agent can be prevented by sufficiently washing the

exchange resin with ultrapure water.

In the purification of aqueous hydrogen perox-



- 10 - I de, the thus prepared ani on exchange resin can be

used singly, but the use of a conbination of the anion exchange resin
and a cation exchange resin is nore effective. Exanples of the usable
conmbination include 5 a conbination oL g§pis ani on exchange resin and a
hy- drogen form cation exchange resin, a mxture of these I on
exchange resins, and a conbination of these ion - exchange resins and
the ion exchange resin nm xture. The cation exchange resin which can -
be used hereinide, the thwd rppngpired dmicmtéxchangeangsirescanvwbech has a
sul fonic group as the exchange group and which is converted into the
hydrogen formused singly, bub phet use f r&stombtinatiion pf theaahjidnogen
per oxi de concentration of aqueous hydrogen peroxide to 15 be purified,
but a practi caéxcbange mesim andsat caigton exchppgeeingisin sigsedre
Furthernore, a tenperature of agueous hydrogen peroxide at the tine
of the purificaffective, orExampdes| of tthe wpahde cembinationxinsduds y
hi gh tenperature, the deconposition of hydrogen perox- 20 i de may

i nconveni &nt | y2p&© -10 h%fngﬂ§,49k9n xchapgge LasAHR ¥3rdagubos

hydr ogen peroxi,de is ef erab In the range of fromthe {reezing
point Jof {he_ aitegsd For Gt pxshiandeores te & miatute of ERese) \,
particul ar restrij.cti ' u A nner .of hringi e}

exchange resi ng'lE’ht %x%rg%%) {tﬁf—?f‘r“%'n%‘pcgq%e’%@bﬁﬁa%é’éh%pﬁ%ﬁggs lg’ﬁlat S

to say, there gR¥nange Hs£HB' QK it‘ri]i'té %noéxéhﬁ%;r%g OSi A ThiReech the

i on exchange resin 1s poure 0 ‘agqueous gen perox-
The cation exchange resin which can be used herein is

10 a strongly acidic cation exchangé resin which has a
sulfonic group as the exchange group and which is
converted into the hydrogen form.

No particular restriction is put on a hydrogen
peroxide concentration of aqueous hydrogen peroxide to

15 be purified, but a practical concentration of 5 to 70%
by weight is used. Fﬁrthermore, a temperature of
aqueous hydrogen peroxide at the time of the purifica-
tion is not limited, either, but at an excessively
high temperature, the decomposition of hydrogen perox-

20 ide may inconveniently be caused. Therefore, the
temperature of aqueous hydrogen peroxide is preferably
in the range of from the freezing point of the aqueous
hydrogen peroxide to 30°C.

No particular restriction is put on a manner

25 'of bringing the ion exchange resin into contact with
aqueous hydrogen peroxide. That is to say, there may
be employed either of a batch system in which the ion

exchange resin is poured into aqueous hydrogen perox-



I de -and then allowed to stand or stirred, and a con- ti nuous system
I n which the ion exchange resin is filled into a colum and aqueous
hydr ogen peroxide is t hen passed through the col um. However, the
continu- 5 ous systemis nore effectiwvelblremthe viewpoints of
operativity and a purification degree. According to the
present invention, aqueous hydr ogen peroxi de contai ning inorganic

i mpurities such as netals and netal lic_conpounds can be purified to
10 prepare eideecpndy them-pllovedaggeAakand wbgshigzesy- and a ¢ga-
Next, the present invention will be described I n accordance with
exanpl es, but FHBUSHSHSWSiteMeln which dheion,eXEhdRIeFBILMolShe

- ;E e: t ) t 2ﬁﬁ&i?ﬁ!‘arw&lﬁ:5v@sgéiﬁmﬁtea§%£aqﬁfgéﬁg ?E&ﬁ'ﬁ'&hrﬁ?&%‘gﬂa?igf vely
- ) Ex 1 ..
ici;’ Eﬁmﬁe{po?‘ "CoUER, PRARRL %éﬁéhg‘&ilac’ﬁwa@- JFOHEYE Tty RanEsnu- .
T orr)Ssol (PRE, by8ter {E0n8EE, eeseqtive EAR"ERel Y BmieiBEER8E" T\ ¢\

mol /[ err]~ sol utron. I'Ssol Ut on was filter
of pol yt «qel h n IE%& r e di ane- ter of
0.2 pm nade by6 %;i/.%lt%gélﬁﬁ} l%+§h§, BEEJ' tﬁaeﬁ ggarg%['her hand, a strongly
basi ¢ ani on exchange r @gddb+&fng to t $EOERE ‘ﬁ#wgﬂ A0S R¥oidgdano

Cor por ati on was filled info g co ué%, ang tgﬁs |If%r%d£3qugous sol u-

tion was then Rpasegem paEbxide edntdimingNi®¥rganic impurities such
as metals and metallic compounds can be purified to
10 prepare extremely high-purity aqueous hydrogen perox-
ide.

Next, the present invention will be described
in accordance with examples, but the scope of the
present invention should not Be limited to these exam-

15 ples at all. Incidentally, an analysis of a metal
concentration was carried out by an ICP-MS (induc-
tively coupled plasma-mass spectrometry) method.

Example 1

A powder of sodium carbonate (JIS special

20 grade, made by Kanto Chemical Co., Inc.) was dissolved
in ultrapure water to prepare a 0.5 mol/¢ solution.
Next, this solution was filtered through a filter of
polytetrafluoroethylene having an average pore diame-
ter of 0.2 pm made by Toyo Roshi Kaisha, Ltd. On the

25 other hand, a strongly basic anion exchange resin IRA-
904 (chloride form) made by Organo Corporation was
filled into a column, and this filtered aqueous solu-

tion was then passed through the column at an SV



-.12 - (space velocity) of 10 hr[err] for 2 hours. Afterward,
ultrapure water was passed therethrough at an SV of 10 hr[err] for 3
hours to obtain a carbonate form anion exchange resin. 5
Next, 30 wt % aqueous hydrogen peroxide cenl2 - taining 2 w ppb of Ca,
0.5 wt ppb of Cu and 4 wt ppb of Fe as inpurities was passed through
a colum filled with a hydrogen formstrongly acidic cation exchange
resin 201B nade by Organo Corporation anqdanother 10 colum filled with
the strongly b&SPacaitmlextkzngef 10 hyesferol: diowxs by Afiberward,
above-nenti oned_procedure at an SV of 200 hr[err] in this order to
purify aqueousY g&ﬁﬁﬂﬁ? water yagynassed hherstbaiauah i dhsannsSVheft Ak
purified agueoushydr ogen peroxi de,are shown in a table. 15
Exanpl e 2 hg®'or '3 Ahﬂgaﬁ’s%rﬂ/cﬁ%%hnpér GRrPonALe pEerm agign  he
same procedure i 1 except that a filter of
polytetrafluorggﬁﬁ?ﬁgﬁgaﬁgéiﬂg an average pore di ane- ter of 1.0
[err]m mage by Toyo Roshi.&ai sha.lkld. ﬁﬁ? e concentrati ons
in the pu?ified aqueoué&%ﬂ{/ foggnvjtt% a pe?géiggdﬁge%%ﬂ’%laﬁec?&m e.
Exanpl e 3 taini 2 e rage rQ¥i i {1ed,by.t
sane procedure gg'nilr{l aﬁeﬁgﬁe%&w’t hngaggs‘ggi gﬁ]bwg% %{E)i%:%‘?b%ng'tteg?\ﬂ S
speci al grade, ofage ks @tﬂ%ﬁrgﬁi@s&'ﬁas ass -thh:"&%&lh ScyBhfin' iR Of
sodi um car bonat e. _ Met al concentral?onsg?n t he rﬁ?i%d aquegﬁg e
hydr ogen wilehOd dfy@F8gehoworm) dt¥ohgPyCacidic cation exchange
resin 201B made by Organo Corporation and another
10 column filled with the strongly.basic anion ekchange
resin obtained by the above-mentioned procedure at an
SV of 200 hr in this order to purify aqueous hydrogen
peroxide. Metal concentrations in the thus purified
aqueous hydrogen peroxide are shown in a table.
15 Example 2
Aqueous hydrogen peroxide was purified by the
same procedure as in Example 1 except that a filter of
polytetrafluoroethylene having an average pore diame-
ter of 1.0 pm made by Toyo Roshi Kaisha Ltd. was used.
20 Metal concentrations in the purified aqueous hydrogen'
peroxide are shown in the table.
Example 3
‘Aqueous hydrogen peroxide was purified by the
same procedure as in Example 1 except that sodium
25 bicarbonate (JIS special grade, made by Kanto Chemical
Co., Inc.) wés used in place of sodium carbonate.

Metal concentrations in the purified aqueous hydrogen

peroxide are shown in the table.



- 13 - Exanle 4 Aqueous hydrogen peroxi de was

purified by the sane procedure as in Exanple 1 except that sodium

bi carbonate (JI S special grade, nmade by Kanto Chemical 5 Co., Inc.) was
used in place of sodiumcarbonate and a ~ 13 filter of

pol ytetrafl uoroet hyl ene havi ng an aver age pore dianeter of 0.5 [err]m
made by Toyo Roshi Kai sha Ltd. _ was used. Metal concentrations in the
purified aque- ous hydrogen peroxide are shown in the table. 10
Exanpl e 5 Exampbdes 4hydr ogen peroxi de was purified by the

sanme procedure as in Exanple 1 except that sodium bi carbonate (JI'S

speci al grade, nade by Agweoushbydrxigen perGridel mas pwsifited by lhmce of

~sodi um carbonate and a 15 filter of politetrafluoroethylene havi ng an
aver age fome @rpreduref as. dmpErampleylTexeeptsthati sadivmg.

was used. Metal ,concentrations in the purified aque- ous hydrogen
peroxi de are sRémarhonake: 4318 special graderEﬂéﬁﬁ(inKQOto Chemical
Aqueous hgdrog n per.oxi de was urlfled by the same procedure as_in
Exanpl e 1 exce%‘P‘tfhaI( NGl GAs used HrRkage of sadiam gfagbanaterand @
Kant o Chemi cal

wetal concentr SATHEE R S Mf%“g‘n%&%%%eare
[ A
peroxi do vas pBATH SH-WEERE OF 0523% rﬁ?%%eaxr 3oy RperhoREdia fEE"

that sodium  yas used. Metal concentrations in the purified aque-
ous hydrogen peroxide are shown in the table.
10 Example 5
Aqueous hydrogen peroxide was purified by the
same procedure as in Example 1 except that sodium
bicarbonate (JIS special grade, made by Kanto Chemical
Co., Inc.) was used in place of sodium carbonate and a
15 filter of polytetrafluoroethylene having an average
pore diameter of 1.0 um made by Toyo Roshi Kaisha Ltd.
was used. Metal concentrations in the purified aque-
ous hydrogen peroxide are shown in the table.
Example 6
20 Aqueous hydrogen peroxide was purified by the
same procedure as in Example 1 except that sodium
hydroxide (JIS special grade, made by Kanto Chemical
Co., Inc.) was used in place of sodium carbonate.
Metal concentrations in the purified aqueous hydrogen
25 peroxide are shown in the table.
Example 7
Aqueous hydrogen peroxide was purified by the

same procedure as in Example 1 except that sodium



- 14 - hydr oxi de (JIS special grade, made by Kanto Chem ca

Co., Inc.) was used in place of sodiumcarbonate and a filter of

pol yt et raf | uor oet hyl ene havi ng an aver age pore dianmeter of 1.0 [err]m
made by Toyo Roshi Kaisha Ltd. 5 was wsdd. - Metal concentrations in the
purified aque- ous hydrogen peroxi de are shown in the table.
Conpar ati ve Exanple 1 Agueous hydrogen peroxi de was purified
by the same procedure as in Exanple 1 except that an aqueous 10

sodi um car bonahgdgroxide n( FES apecmakegmaﬂehrmagh by KantdéiChemicpit al.
concentrations in the purified agueous dro% n peroxi de are shown in
t he table. Co., Inc.) céapanaedy dmpkife 0 ium carbomateoa@d a
hydr ogen peroxide was purified by the 15 sanme procedure as in Exanple 1
except that a FrlE&r &L Polytﬁﬁrytfétmcp%hxéeﬁﬂ mm.% aﬁeaasﬁage
pore di ame- of 3.0 e by Toyo Roshi Kalsh s used

Met al concent rBPF&né{%arW?‘f'l%rpEE Ha "éﬁ\; §¥d'|r8§é’n Rosh %*gﬁﬁd&télr‘e

shown in §he ta Ie

Aqueous hydr og® Sh&s, tka%ﬁ&a&uFQHégﬁﬁéhﬁﬁﬁnEx§%pE§£nP$ﬁb€éaﬁr8939 in
Conparative Ex amu#af%ﬁgﬁt gggkﬁd%lﬁréoghgghb&%a@%gw%gbi | S speci al

grade, nade by was used Tn prace of sodium

car- 25 bonat e. Mﬁggygagaigggagﬁﬁéplé_ihe purified aqueous
hydr ogen peroxi de are sho I'n e Conpar ati ve

Exanpl e 4 AqUEHE8URYIMEEIP pEBHRE HEE Wil pwrified BY t’I:IH%
same procedure as in Example 1 except that an aqueous
10 sodium carbonate solution was not filtered through a
filter. Metal concentrations in the purified aqueous
hydrogen‘peroxide are shown in the table.
Comparative Example 2
Aqueous hydrogen peroxide was purified by the
15 same procedure as in Example 1 except that a filter of
polytetrafluoroethylene having an average pore diame-~
ter of 3.0 um made by Toyo Roshi Kaisha Ltd. was used.
Metal concentrations in the purified aqueous hydrogen
peroxide are shown in the table.
20 Comparative Example 3
Aqueous hydrogen peroxide was purified by the
same procedure as in Comparative Example 2 except that
sodium bicarbonate (JIS special grade, made by Kanto
Chemical Co., Inc.) was used in place of sodium car-
25 bonate. Metal concentrations in the purified aqueous
hydrogen peroxide are shown in the table.
Comparative Example 4

Aqueous hydrogen peroxide was purified by the



- 15 - sanme procedure as in Conparative Exanple 2 except -that

sodi um hydroxi de (JI'S special grade, made by Kanto Chem cal Co.,
I'nc.) was used in place of sodium car- bonate. Metal concentrations
in the purified agueous 5 hydr ogen peroxisde- are shown in the table.
Tabl e (Metal concentrations in

purified aqueous hydrogen per oxi de) : Ca

Cu Fe (wt ppt) (w ppt) (Wt ppt)
Exanple 1 same@rocedur&Oas in Comigarative Exampilel2 €xcept thaid
25 18 Exampl e 3 21 28 20

Exanpl e 4 sodimm hydroxgge (JIS special grade Emunbaebg Kanto 27
32 24 Exampl e 6 30 25

Exanpl e 7 Chemjrcal Co.,2dnc.) was agsed in placqlpﬁ)sgglum car- 120
ggnp. Ex..387 bonage. Meggg3coné%ntrgﬁpons in thqlgﬂflﬁigd4ggueouq@
62 50 16 -

5 hy%%ogen peroxide are shown in the table.

Table
(Metal concentrations in

purified aqueous hydrogen peroxide)

Ca Cu Fe
(wt ppt) | (wt ppt) | (wt ppt)

Example 1 | 22 10 11
Example 2 29 25 18
Example 3 21 28 20
Example 4 22 30 21
Example 5 27 32 24
Example 6 30 26 25
Example 7 35 29 30
Comp. Ex. 1 - 120 68 87
COmp. Ex. 2 112 - 49 ' 88
Comp. Ex. 3 92 53 60
Comp. Ex. 4 79 62 50

10



VWHAT. | S CLAIMED | S: 1. A nethod for ty
aqueous hydrogen peroxide by bringing aqueous hylﬂﬂ“sl“lﬂ;l“lﬂ“ﬂMl
ide’into contact with a strongly basic anion exchange * ¢ rtesl'n,Ssald

met hod conprising the step of using the - 16 -strongly basic ani on exchange
resin which is converted into a carbonate form a bicarbonate form or
a hydrox- i de form by bringing the strong basic anion exchange 10
resin into contact with a liquid agent passed through a filter having
an aver age- por WHATart8 eCLAIMEDO I[Ser r | m or | ess. 2.
The nethod for preparing high-purity aque- 15 ous hydrogen peroxide
according to Caim1l wherein the average pore dianeter of the filter
is in the range of 0.05to O [err]m 3. The net hod
for preparing high-purity aﬁu@ﬂthﬂﬁ QMSPH9BP6&&9[ﬁ*iﬁTH@r&§¥oﬁ$qﬁ?Q§)

(Cj:! Zu m 1 whe;g: Sléfdi]r&ﬁ%nﬁ?ﬁogl dd&&&:}&’fﬁg?nﬂs ueous saql Uél on cont a| n| ng a

5 ide into contact with a strongly.bas1c anion exchange
reéin, said method comprising the step of using the
stfongly basic anion exchange resin which is converted
into a carbonate form, a bicarbonate form or a hydrox-
ide form by bringing the strong basic anion exchange

10 resin into dontact with a liquid agent passed through
a filter having an average pore diameter of 1.0 pm or

less.

2. The method for preparing high-purity aque-
15 ous hydrogen peroxide according to Claim 1 wherein the
average pore diameter of the filter is in the range of

0.05 to 1.0 pm.

3. The method for preparing high-purity aque-
20 ~ous hydrogen peroxide according to Claim 1 wherein the
liquid agent is an aqueous solution containing a dis-

solved carbonate, bicarbonate or hydroxide.

25



