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PROCESS FOR PRODUCING A PURIFIED AQUEOUS HYDROGEN
" PEROXIDE SOLUTION

1. Fleld of the Invenuon

The present: mventlon relates to-a’

ces-s for producing a purified
aqueous hydrogen peromde solution. More oartlcularly, the present
invention relates to a process for produclng an aqueous hydrogen
peroxide solution havmg a high purity by removmg silicon components
which are contalned 1n an aqueous hydrog_e,_n peroxide solution.
2. Description of the Related Arts

Hydrogen perox1de is widely used in many fields, for example, for

bleach of paper and pulp and as a component in chemical polishing

fluids. In recent Yée_lis, hydrogeu peroxide has increasingly been used in -

the electronic mdustry, for example, as a cleaning agent for silicon -

wafers and as a: cleaning agent in production processes of
semiconductors. I-x'i this ':ﬁeld higher purity of used materials is
required because of i mcrease in the degree of integration. It is required
for hydroge_u perox1d_e that a very h1gh punty be achieved by extremely
decreasing the contents of all impurities including silicon components
as well as metal coﬂiijonenfs .-such as Al, Fe, and Cr.

"Hydrogen perox1de is produced almost exclusively by the
anthraqulnone process at: present. - The anthraqumone process 1is

generally conducted ;e.s follqws.- A denvahv_e-.;:o_f apthraqulnone, such as a

2-a1kylanthraquij'n'o_;ne, is:. converted . into the corresponding
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anthrahydroquinone by hydrogenation in a water-insoluble organic

"solxienf. in the presence of a hydrogenation catalyst. After the catalyst is

removed by filtration, the reaction prodﬁct is oxidized with the air to
regenerate the original 2-alkylanthraquinone, and hydrogen peroxide is
produced at the same time. By extracting the produced hydrogen

peroxide from the oxidation pro_duct with water, an aqueous solution

_containing hydrogen peroxide can be obtained. The aqueous hydrogen

peroxide solution obtained after the extraction with water contains
considerable amounts of impurities formed in the oxidation step, such as
silicon components from the air such as silicic- acid and silicates,
organic impurities such as the anthraquinone, the solvent, and .
dégradation products from these substances, and metal components
such as Al, Fe, and Cr derived from materials constituting apparatus of
various steps. The aqueous hydrogen peroxide solution is subject to a-
treatment for puriﬁcation which provides the required quality.

As the process for purification of hydrogen peroxide, the

distillation process, the filtration process using a membrane, the

adsorption process using a resin, and the ion exchange resin process are
used singly or as a combination of two or more processes.

Organic impurities are mainly removed by the distillation process
or the adsorptioh'pi'ocess using a resin. Cations of metals and anions
content are removed by the ion exchange resin process. Insoluble
impurities having a specific diameter or larger are removed by the
filtration process using a membrane.

However, no proposal for technology of removing silicon
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components, such a"s.:-' fsilicates (for example, 'pﬁotassium silicate, sodium
s1hcate, and alummum silicate) and silicic acid, can heretofore been
found among conventxonal technologies for punﬁcatlon of an aqueous
hydrogen perox:de solutlon

For example, the ‘distillation process, 1nc1ud1ng the step of
increasing the concentratlon of hydrogen perox1de by removing water, is
effective as a punﬁcatlon process of hydrogen peroxxde because organic
1mpur1t1es, partlcularly compounds used i m ‘the auto-oxidation process,
are effectively removed by the process, and has widely been practiced. In
this process, a punfied concentrated solutlon can be obtained by
vapon_zmg a crude--j-_a___gueous hydrogen peroxzide solution, separating the
formed vapor from the fluid, and supplying the separated vapor to a
fractiohator to achJeve the concentration. However, this process has a
problem that inorganic jons such as metal ions and other non-volatile
matters which are .-fder.i\'red from the materials of the apparatus and from
the crude aqueou_js.}-fhydrogen peroxide solution used for the distillation
remain in the punﬁed 'cOncentrated product.

As a method-.;l'or solving the problem in the distillation process

which: 1s caused by the crude aqueous hydrogen peroxide solution, for

_example, a- process 1s proposed in Japanese Patent Application Laid-

Open Heisei 7(1995)-80227 The problem that the purity of the purified

concentrated solutlon is decreased can be s"" lved by this process in which

a multl-stage cyclone constituted W1th 2 'cr 3 individual cyclones

connected in series is used as the cyclone for the gas-liquid separatlon

However, the product of thls process contams impurities derived from
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packin_gs and materials of the concenttgtipn tower. Particularly,
because interlocked saddles and Raschig_._;_:_riﬁri_igs_ which are used as the
packings are made of ceramics containing';:'éi:lieoxi components, such as
silicbn; potassium, and sodium, the silicoﬂ '-‘comﬁo'nents are dissolved
into the aqueous '-hydrogen peroxide solutio’n Impurities derived from
alumlnum metal and aluminum alloys Wh1ch constitute the
concentration tower are also contained in the aqueous hydrogen peroxlde
solution. | |
In the field of the semiconductor industry, ultra-pure water
- obtained by extrenge purification of water is used elong with the aqueous
hydrogeﬁ peroxide solution. A high purity is required also for the ultra-
pure water. As the technology for purification of water, systems
censtit_uted with a cbmbination ofa pluralit'y.r"'of apparatus, such as an RO
(reverse osmolysis membrane) apparatus, a cation exchange resin
tower, a decarbonation tower, an anion exchange resin tower, a Mix bed -
(a mixed bed resin), a UV (ultraviolet lighti irradiation apparatus, and
an ultra-filtration apparatus, are widely adopted.
" For example, t.vhen a system in Whlch an RO apparatus, an anion
exchaxige resin tower, and a Mix bed are ai‘i‘enged in this order is used,
the concentration of silica at the outlet of the RO apparatus can be

reduced to m1crograms per liter. The con fntratlon of silica is further

". reduced to 0.5 ug/hter or less by the addltlo alz treatments with the anion

exchange resin and the Mix bed. Thus, it i :1____s__ er own that ultra-pure water

having a very low concentration of" -1__1_1.ca _a_nd also very low

concentrations of other impurities can be produced by this process. It is
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also known that t‘H'e'- silica cOniponent can 'h‘e removed by using, as the

anion exchange resm, a strongly bas1c amon exchange resin in the
hydrox1de form havmg a quaternary ammomum group.

Japanese Patent Apphcatlon Laid- Open Hersel 7(1995)-109109
dlscloses a process for purlﬁcatlon of an aqueous hydrogen peroxide -
solution by usmg a system constltuted w1th a reverse osmolysis
membrane apparatus-, an anmn exch—an_ge apparatus, and a cation
exchange apparatus | |

‘This process 1s an apphcatxon of the: system for productmn of ultra-
pure water descnbed above to the punﬁcatmn of an aqueous hydrogen
peroxide solutlon-.-: - However, ‘the system for production of ultra-pure

water causes somefz_éproblems-whe_n it is aip_plied to the purification of an

. aqueous hydroge_n-:;peroxide _solut'ion.' - The:reverse osmolysis membrane

apparatus is opeirfated ur’i_'de'r:'.a high preSS'ure of 5 to 30 kg/em2. A
polyamide membrane- used as the material”' of the apparatus is gradually
degraded by ox1dat10n because of chem1ca1 attack by hydrogen peroxide.
Therefore, stable operatmn of the system for a long time is not assured.

Moreover, the _reyerse osmo_lysrs, apparat-us must be operated while an

. aqueous hydrogen peroxide solution conta-ining impurities in higher

concentrations 1s contmuously dlscharged This requirement causes
decrease in the y:eld of the punﬁed aqueous hydrogen peroxide solution.

An example of the technology fo

e purification of an aqueous

hydrogen perox1de solu.tlon by usmg an "'on exchange resin is described

in Japanese Patent Pubhcatlon Showa 28(1953)-38 16. In this technology,

an aqueous hydrogen pe\__roxrde:.:solutlon s_brought into contact with a
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sulfonated aromatic hydrocarbon type catlon exchange resm to remove
mamly metal cations.

In Japanese Patent Publication Showa 35(1960)-16677 and in the
Umted States Patent No. 3297404, processes for removmg anionic

1mpunt1es in an aqueous hydrogen peroxrd solutlon by usmg an anion

exchange resin having a quaternary amim "'m group are descnbed It

is also described that the quaternary amm mum group is used in the
form of carbonate or b1carbonate The use of a resm havmg a carbonate
form or a blcar-bonate form which has a 1_ower basicity was proposed
becaus’fe hydrogen peroxide is very rapldly decomposed by an anion
exchange resin in the hydroxide form. B

In the United States Patent No. 4999179 a process for obtammg a
punﬁed aqueous _h)_(__drogen peroxide solution by passing an aqueous
hydrogen peroxide solution\continuously t‘hrough a layer of a cation
exchaiige -resin ha_vi_n:'g sulfonic acid group, a layer of an adsorbing resin
conta‘i'hing a halogen;: and a layer of an;_io'n exchange resin having a-
quaternary ammonium group is describedj In this process, the anion
exchange resin is used in a carbonate form ora bicarbonate form. It can

be understood from these descriptions. that'ngorous safety control and

management for saf ty are required when an anion exchange resin in

_the hydroxide fo_r_l___n  used for purifi tron_;i'; »f hydrogen peroxide, and
this situation cauée's a big problem in"; Conimercial plant. Moreover,
silicon components in an aqueous hydro_ eroxide solution cannot be

removed even when an anion exchang e 1n in the hydroxide form is

used.
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‘In the above conventlonal processes, it is not possible that silicon
components in the aqueous hydrogen peroxrde solution, such as silicates

(for example, potassmm sﬂlcate, sodium sxhcate, and aluminum

silicate) and Sthl

d are removed and a purified aqueous hydrogen

peroxide solution: havmg a‘'very high punty and substantially no silicon

content are obtalned

. The present "”véntion. has an object to solve the problems in the
conventional technologles and to prov1de a process for producing a
purified aqueous- hydrogen peroxide solutlon having a high punty by
removing .1mpur_1_1_;:r_es contalmng silicon, such as silicates and silicic

acid, which are c"o'.'

ned in an aqueous hydrogen peroxide solution.

The present 1nventors conducted extensive studies to develop a
process for produclng a punfied aqueous hydrogen peroxide solution
having a high punty by removmg silicon components, such as silicates
and silicic acid, from an agueous hydrogen peroxide solution. As the
result of the studles, it was discovered that, when an aqueous hydrogen

peroxide solutlon contalmng impurities was brought into contact with an

anion exchange resm m the fluoride form, the silicon components were
removed, and a purlﬁed aqueous hydrogen perox1de solution was
obtained. It was, also dlscovered that, when the above aqueous hydrogen
peroxide solutlon contalmng 1mpunt1es was brought into contact with
the anion exchange resm in the fluoride form in combination with an ion

exchange resin whlch was a combmatlon of a strongly cation exchange
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resin havmg sulfomc acid group and an anion exchange resin in the

b1carbonate form,z'_ 2 '__:"f'_urlﬁed aqueous hydrogen peroxide solution having
a stlll hlgher punty could be produced The present invention has been

completed on the bas1s of these discoveries.

Accordlngly,“- the present 1nvent10n provides a process for
producmg a purlﬁed aqueous hydrogen peroxxde solution comprising
bnngm__g an’ aquegu_s__ hydrogen peroxide sol_utmn containing impurities

into contact with "'afi'-_anion exchange resin in’"'the fluoride form. -

As the anio‘" '-5"exchange resin used in the present invention, a resin

obtalned by convertmg a basic anion exchange resin in the fluoride form

is used. Examples of the basic anion' exchange resin which can

K

generally be used 1n the present invention include strongly basic anion

e_xchang.e_. res1n_ "E":._obtamed by chloromethylatlon of a styrene-

difriﬁ"}flben'Zene ¢ ."1-1-nked copolymer, followed by amination of the

product by tnmethylamlne or dimethylethanolamine and subsequently

by formmg a qua" ernery salt of the product of amination; weak basic

amon exchange resms derived from the_ same styrene-divinylbenzene

crosslmked copolymer as that des _}_’be ,'above and having a primary,

secondary, or tertlary amine as the 1on exchange group; resins derived

from an acrylic cr"' linked polymer and havmg a tertiary amine as the

exchange group an " yrldlne type amon;_ change resins comprising a

polymer havmg pyndyl group or a subst1tuted pyndyl group. Among

these resms_: st_ ongly _hasxc amon exchange esins having a quaternary
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ammonium group, such as trimethylammonium group and

dimethylethanolammonium group, as th " ion exchange group are

preferable. Many types of strongly basic a _on exchange resins having a

quaternary ammomum group are comme)

Typical examples of the commerclally avallable anion exchange
resin having a quaternary ammomum group include products of
DIAION PA series. (8uch as PA316 and PA318) and DIAION SA series
(such as SAIQA) produced by M-;I__TSUBISHI CHEMICAL
CORPORATION, Ltd and products of Aniiierlite IRA series (such as
IRA-900 and IRA-904) produced by ORGANO Co., Ltd. These resins are
generally available:' aé' resins in the chloﬁdé';form

In the present 1nvent10n as the bas1c anion exchange resin used
for obtaining a resm m the fluoride form, a commercially available resin
in the chloride form ; may be used directly. -B,esms in the hydroxide form,
the bicarbonate form, and the carbonaté* form which are used in
conventional tech_f_n___qiogies for puriﬁcation of an aqueous hydrogen
peroxide solution may also be used. Resin's'-in other forms may be used
as well without any ﬁroblem.

In the presen'-t- invention, a basic anion exchange resin can be

converted into the c re spondmg resin in the fluoride form by bringing

the basic anion exchange resin into contact; with an aqueous solution

containing fluoride 1on The method * of brmgmg the basic anion

exchange resin 1nto contact with the'} 'u_eous solution containing

fluoride ion is not .-_-pagt;_gplarly limited, an y of a batch process and a

continuous flow process can be used. The process in which, after a basic
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anion exchange resin is packed into a column, an aqueous solution

containing fluoride jon is passed through thecolumn and then the resin

in the column is thoroughly washed with v ltra-pure water is effective
and preferable as the industrial process. The cond1t1on of the continuous
flow of the aqueous' solution containing ﬂu&ﬁae ion is not particularly
limited and can be adjusted to a conventxonal condition which is

generally used in adJustment of the salt form of an 1on exchange resin.

The ﬂuorlde compound used for preparatlon of the aqueous
solution contammg ﬂuonde ion is not partlcularly limited as long as the
fluoride compound is dissociated to form fluoride ion in the aqueous
solution. Compounds easily soluble in water, such as hydrofluoric acid,
sodium fluoride, hydrogen sodium ﬂuonde, potassium fluoride,
hydrogen potassr-_u:m fluoride, ammonium fluoride, and hydrogen
ammonium ﬂuoride; are preferable because the amount of the solution
required for conve_l:sion of a basic anion exchange resin in the fluoride
form can be held s'_rnall. | |

The aqueous hydrogen peroxide solution containing impurities
which is treated by the process of the present invention can be prepared
by any of the des1red -processes including the anthraqulnone process and

the direct synthe31s in which hydrogen and ixygen are directly brought

into the reaction. As described :above, h" drogen peroxide is currently

produced almost excluswely by the anthra uinone process. The aqueous

hydrogen peroxide solution obtamed byf __e nthraquinone process is
treated by a purification process whlch IS 8¢ ected in accordance with

requirements. The aqueous hydrogen perox1de solution obtained after

_-—-‘-
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the purification contains impurities, suchas silicon components,

oz_"gani‘c substances, and metals, andadd1t10na1 purification is

necessary. L

In the present invention, any of a contmuous -ﬂo§v process- and a
batch process may be used as the pfocesé.:.i;or_ bringing the aqueous
hydrogen peroxide solution containing impﬁrities into contact with the
anion éxchange resin in the fluoride form. '_Ig_if__.s'a.;-_'jqpntinuous flow process,
for example, the aqueous hydrogen peroxide solution ‘containing.
impurities is continuously supplied to p‘as',é through the anion exchange
resin in the fluoride form which is packed into a column. In a batch
process, for example, the anion exchange resin in the fluoride form and

the aqueous hydrogen peroxide solution containing impurities are mixed

together for a prescribed time while being stirred, then the resin is

separated, and the purified hydrogen peroxide is taken out. For
industrial production, the continuous flow process using a column
packed ‘with the resin is preferable because it is necessary that the salt
form is adjusted and the resin is regenerated when the adsorption ability
of the resin decreased. In the continuous flow process, it is preferred
that the aqueous hydrogen peroxide solution is passed through the resin
layer in the column at a linear velomty IV)1 m the range of 1 to 500 m/Hr
and a space velocity (SV) in the rang of 1to 300 /I-Ir

The temperature of bringing the anion exchaﬁge resin in the

fluoride form and the aqueous hydrogen fluoride solution into contact
with each other is described in the following. In a conventional

technology using an anion exchange- resin;: - the hydroxide form, the
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bicarbonate form, or the carbonate form, a temperature of 30°C or lower
is preferred; and a lowest possible temperature is used. This
temperature is regulated in order to prevent degradation of the resin by
oxidation with hydrogen 'peroxide and to solve the problems on safety by
suppressing generation of gases and heat. caused by decomposition of
hydrogen peroxide during the contact between the resin and the aqueous
solution: In the process of the present invention using the resin having a
fluoride form, a temperature in the range of 30°C or lower is also -
preferable, aﬁd a temperature in the range of -10 to 20°C is more
preferable, as the temperature of bringing the resin and the aqueous
solution into contact with each other in order to prevent degradation of
the resin by oxidation. However, a niethod to prevent the problem caused
by the gases generated by the decomposition of hydrogen peroxide and to
assure the safety is hardly required because the amount of gases
generated by decoxhposition of hydrogen peroxide in the preeence of the
resin in the fluoride form is as small as 1/10 of that in the presence of the
resin in the bicarbonate form and as small as 1/300 of that in the
presence of the resin in the hydroxide form. - |

In the process of the present invention, it is also effective that an
acid having an acid di_séociation constant pKa of 5 or less in water is
added to the aqueeus ‘hydrogen peroxide QQiution containing impurities,
and the resultant. solution is brought 1nto contact with the anion
exchange resin in the fluoride form describéél_ above. By adding the acid,
the silicon components which are most dlfficult to be removed from the

aqueous hydrogen peroxide solution can more easily be removed.

“This Sheet Has BcenRe ’ 12

tlllllﬂ IIIII' ’l!l !lf !II.



. «

The acid added to the aqueous hydrogen gp‘ero'xide solutior; is an
acid having an acid dissociation constant pKa of 5 or less in watef at
25°C. Examples of the acid .inclu_de inorganic acids, such as
hydrochloric acid, sulfuric acid, nitric acid, phosphorié .acid,
hydrofluoric acid, chlorous acid, phosphinic acid, phosphonic acid,

diphosphoric acid, and tripolyphosphoric acid, and organic acids, such

-as formic acid, acetic acid, chloroacetic acid, fluoroacetic acid, oxalic

acid, benzoic acid, organic phosphonic acids, and organic sulfonic acids.

Among these acids, inorganic acids, such as hydrochloric acid,. nitric

~ acid, phosphoric acid, and sulfuric acid, are preferable.

The amount of the acid added to the aqlieous hydrogen peroxide

solution is not particularly limited. It is preferred that the amount is

generally adjusted in the range of 0.05 to 5 meqg/liter. When the amount |
is less than 0.05 meg/liter, there is the possibility that the fraction of the

removed silicon impurities is decreased, and the amount is not

advantégeous for the efficiency. When the amount is more than 5
meq/liter, a problem occasionally arises in that the process for
purification is required to -have additional capability for rexhoving’ the
added acid, and the amount is not preferable.

As‘ described above, the process of tile_'present iﬁvéntion can be
conducted by bringing the aqueous hydrogen peroxide solution
containing impurities into contact with the anion excﬁangg resin in the
fluoride form. It is also possible to obtain a purified équeous‘ hydrogen
peroxide solution having a still higher purity when the aqueous

hydrogen peroxide solution containing impurities is brought into contact
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with a strongly cation exchange resin having sulfonic acid group and an
anion exchange resin in the bicarbonate form in combination with the

anion exchange resin in the fluoride form_"f- When this process is used,

the order of the columns through which the aqueous hydrogen peroxide
solution containing impurities is passed (the order of the ion exchange
resins ﬁrith which the aqueous solutioa i's:-.-_l".j;rought into contact) can be
selected as desired and not particqlarlj 11m1ted For example, the
aqueous hydrogen peroxide solutiox_i. maybe pass_ed through (1) the
column packed with the strongly acidic catlon exchange resin having
sulfonic acid group, the column pack with the anion exchange resin in
the fluoride form, and the column pack wi;th-:'__;the anion exchange resin in
the bicarbonate form, in this order, or (2) i__(;:he column packed with the
anion exchange resin in the fh’mride form, _the column packed mth the
strongly acidic cation exchange resin having sulfonic acid group, and
the column packed with the anion exchange resin in the bicarbonate
form, in this order. A method suitable for f,__he components contained in
the aqueous hydrogen peroxide solution co-jr_l.taining impurities can be
adopted. In another way, an ion exchange resin in which the strongly
acidic cation exchange resin having sulfonio acid group and the anion
exchange resin in the bicarbonate form are mxxed together may be used
in combmatlon with the anion exchange resm in the fluoride form. The
order of contact can be selected as desxred also in this case. It is
preferred that after the aqueous hydrogen perox1de solution containing
impurities is brought into contact thh the amon exchange resin having -

a. fluoride form, the aqueous solution is brought into contact with the ion

e e e o
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ex—cha-nge resin in which the strongly aCIdIC eation exchange resin
havmg sulfonic acid group and the amon exchange resm in the
blcarbonate form are mxxed together. - | '_

As described above, a purified aqueous hydrogen peroxide solution
having a high purity from which s1hcons_,__._-_r__r‘_:1etals_,--- and anions have been

removed can be produced by using the amon ":h-ange resin in the

fluoride form in combination with conventlonal ion, exchange resins.

In the present invention, a very spemﬁc phenomenon can be found
in that the silicon components are more. eﬁ‘ectwely removed at hlgher
concentratlons of hydrogen peroxide in the aqueous hydrogen peroxide
solutlon which is brought into contact w1th the anion. exchange resin in
the fluoride form. In other words, the effg_ot:of the .1_-._es1n to remove the
silicon components is significantly exhibit.__e_id.:When the concentration of
hydrogen peroxide is 15 % by weight -or more while the effect is
considerably decreased when the concentration ia 10 % by weight or less.
Therefore, it is effective that an aqueous hydrogen peroxide solution
having a concentration of hydrogen peroxide- of 15 % by weight or more,
particularly 15 to 40 % by weight, is used. On the other hand, an aqueous
hydrogen peroxide solution having a concentration of hydrogen peroxide
of 20 to 40 % by weight is widely used 'fi:ri processes for producing

semiconductors. Therefore, an aqueous hydrogen peroxide solution

having a concentration of hydrogen peroxide "n the range of 20 to 40 % by -
weight is preferable because an add1t1 nal adjustment in the
concentration is not necessary. However, the concentratxon of hydrogen

peroxide is not limited to this range, and a concentratlon of more than 40
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% by weight may be used. When a concentration of more than 40 % by
weight is used, it is preferred that the tempéfratufe is kept low when the
degradation of the resin by oxidation and the saféty‘ which have 'bee_n
described above are considered.

According to the process of fhe present invention, silicon
components, such as silicates and silicic acid, can be removed from an
aqueous hydrogen peroxide solution by bringing the aqueous solution
into confact with the anion exchange resin in the fluoride form described
above, and a purified aquebus hydrogen perbxide solution having a high
purity can be obtained.

The present invention is described more specifically with reference
to examples. However, the present invention is not limited to the

" examples. '

In the present invention, the measurements of the contents of
impurities in a aqueous hydrogeﬁ pefo_xide solution were conducted in
acéordance with the following methods. The contents of cationic
impurities, silicon (Si), and potassium (K) were measured by using a
flameless atomic absorption spectroscopy (a i)roduct of VARIAN Co.,
Ltd.; AA400Z). When the content of silicon was measured, a calcium
(Ca) modiﬁez_' was used to enhance the sensitivity.

The contents of cations (except-for siliéon) in small amounts were
measured by the ICP-MS (inductive couphng mass spectrometry) using
an apparatus PMS-2000 (a product of YOKOGAWA ANALYTICAL
SYSTEMS Co., Ltd.).
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* Example 1 | |

A strongly bgsic anion exchange re'sfl_i:p_PA318 in the chloride form
(quaternary amm‘o_fn_ijum T type) produced by MITSUBISHI CHEMICAL
CORPORATION, Ltd was-packed into a cdiumn made of Teflon. After a
2 N aqueous soliut,ibn of sodium hydroxide was passed through the
prepared column aft_-ian SV of 20 Hr1 for 5 hours, ultra-pure water was
passed through thé _;:'_olumn for washing at an SV of 20 Hr-1 for 10 hours
to prepare an amon .exchange resin in the-.;g_h.ydroxide form. Then, after
an aqueous solution __o_f hydrofluoric acid 1na concentration of 2 mol/lliter
(2M) was passed -ihxjough the column at an SV of 20 Hr-! for 5 hours,
ultra-pure water was péssed through the column for washing at an SV
of 20 Hr-1 for 10 hdu?s to prepafe an anion exchange resin in the fluoride
form." |

A crude 31 %-;.-aqueo_us hydrogen peroxide solution containing 26
ppb of Si, 180 ppb:':éf K, and 0".1:ppb or less each of Na, Al, Fe and other.
metals was passé@:.a=r.;through an ion exchange resin tower which is a
column having an inside diameter of 10 m'n}, made of Teflon, and packed
with 10 ml of the 'gbove-.ptepared anion exchange resin in the fluoride

| form at a temperature of 1°C at an SV of 20-'Hr'1 for 1.5 hours.
A sample was taken from the solutwn coming out at the outlet of

the column 0.5 hour after the start of the ﬂow of the solution. Si and

metals contained 15_1.:_1::_:h_e sample hydrogen péroxide solution after the flow

through the colum_n were -:analyzed. The _sai_mﬁle solution contained 1 ppb

or less of Si, 180 ppb of K, and 0.1 ppb or 1 s of other metals. Thus, the

obtained solution was found to be an aqueous hydrogen peroxide solution
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Hllllﬂ IIIIH -



containing a reduced amount of Si.

Example 2 | .

The same procedures were conducted as those conducted in
Example 1 except that a crude aqueous. hydrogen peroxide solution
containing 20 % of hydrogen peroxide, 21 ppb.. of Si, 180 ppb of K, and 0.1
ppb or less each of __’Nﬁ, Al, Fe, and other m@_als-waé used.

The aqueous hydrogen peroxide soIﬁ-_ti-o‘n obtained after the flow
through the column contained 5 ppb of Si, 180 ppb of K, and 0.1 ppb or less
" each of other metals. Thus, the obtained "éolﬁtion was found to be an

aqueous hydrogen peroxide solution contaiﬁing a reduced amount of Si.

Example 3 _

The same procedures were conducted as those conducted in
Example 1 excepi_;;_é that a crude aqueous -ﬁydrogen peroxide solution
containing 15 % of hydrogen peroxide, 21 ppb of Si, 180 ppb of K, énd 0.1
ppb or less each of Na, Al, Fe, and other meﬁtals; was used.

The aqueous hydrogen peroxide solution obtained after the flow
through the column contained 16 ppb of Si,_:._]@O ppb of K, and 0.1 ppb or
less each of other métals. Thus, the obtaine;_i_;;fsolution.was found to bé an

aqueous hydrogen p:'"eroxide solution containiﬁg a reduced amount of Si.

Example 4 -

. The same procedures were conducted as those conducted in

Example 1 except _'i:hat a crude aqueous hyd :" gen peroxide solution
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containing 81 % of hydrogen peroxide, 43 ppb.of Si and 0.1 ppb or less
each of K, Na, Al, Fe., and other metals w’?‘s, used.

The aqueous hydrogen peroxide solutmn qbtai:ned':after the flow
through the column contained 8 ppb of Si and 01 ppb 61-' leés each of other
metals. Thus, the obtained solution was l_foﬁ;xid to be an aqueous
hydrogen peroxide solution of a high ,':.-pu-rify -_c.:ontain-i_ng a reduced

amount of Si.

Example 5

The same procedures were conducted as those conducted in
Example 1 except that a crude aqueous hydrogen peroxide solution
containing 31 % of hydrogen peroxide, 28 ppb of Si, 0.3 pprb of Al, 8 ppb of
Na, and 0.1 ppb or less each of K, Fe, and other metals was used.

The aqueous hydrogen peroxide solution obtained after the flow
through the column contained 1 ppb or less of Si, 0.3 ppb of Al, 8 ppb of
'Na, and 0.1 ppB or less each of other metals. Thus, the obtained solution
was found to be an aqueous hydrogen péroxi-d‘e solution containing a

reduced amount of Si.

Example 6

A strongly basic anion exchange resmA318 in the chloride forrﬁ
by MITSUBISHI CHEMICAL
mé_de bf Teflon. After a

5 % aqueous solution of sodium bicarbdr%_gtggv:i_as passed through the

(quaternary ammonium I type) produced by
CORPORATION,; Ltd. was packed into a colu

prepared column at an SV of 20 Hr1 for 5 0 j:'i:_"__g,:-.ultra-pure water was
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passed through the column for washmg at an SV of 20 Hr"1 for 10 hours
to prepare an anion exchange resin in the b1carbonate form. Then, after
a2M aqueous solution of hydrofluoric :_%(::_ld was passed through the
column at an SV of 20 Hr-1 for 5 hours, :iltra-pure water was passed
through t-_he.column for washing at arI SV of 20 Hrl for 10 hours to

prepare an anion exchange resin in the ﬂu_qi*_i__de_ form.

A crude aqueous hydrogen peroxid .r"fs-bhitio:n containing 31 % of

hydrogen peroxide, 26 ppb of Si, 180 ppb ofK,and 0.1 ppb or less each of
Na, Al, Fe, and other metals was treated w1ththe above-prepared anion
exchange re_sin' in the ﬂuoride form in j:e.ccordance with the same
: proceddres as those conducted in Example 1.

The obtaiped solution contained 4 ppb of Si, 180 ppb of K, and 0.1
ppb or less of other metals. Thus, the _sql'ution was found to be an

aqueod_s hydrogen peroxide solution containing a reduced amount of Si.

Example 7

A strongly basic anion exchange resin PA318 in the chloride form
(quaternary anmimonium I type) produéed by MITSUBISHI CHEMICAL
CORPORAT_ION-,- Ltd. was packed into a column made of Teflon. After a
5 % aqueous solution of sodium bicarbor__lie:; was passed through the
prepared column at an SV of 20 Hr-1 for 5hours, ultra-pure water was
passed through the column for washing at an SV of 20 Hr-1 for 10 hours

to prepare an anion exchange resin in the Biéhrbonate form ‘Then, after

a 1 M aqueous solution of sodium ﬂuonde "'Was passed through the

column at an SV of 40 Hr1 for 5 hours, ultr -pure water was passed
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through the column for washing et an SV of 20 Hr-1 for 10 hours to
prepare an anion exchange resin in the fluoride form.

An aqueous hydrogen peroxide solutmn containing 31 % of
hydrogen peroxide, 25 ppb of Si, 180 ppb of K, and 0.1 ppb or less each of
Na, Al, Fe, and other metals was treated thh the above-prepared anion
exchange resin in the fluoride form in-'-;accordance .with the same
procedures as those conducted in Example 1

| The obtained solution contained 4.ppb of Si, 180 ppb of K, and 0.1
ppb or less of other metals. Thus, the solution was found to be an

aqueous hydrogen peroxide solution containing a reduced amount of Si.

Example 8
| A strongly basic anion'exchange resin PA318 in the chloride form
(quat',ernafy ammonium I type) produeed by MITSUBISHI CHEMICAL
- CORPORATION, Ltd. was packed into a column made of Teflon. After a
5 % aqueous solution of sodium bicarbonate was passed through the
column at an SV of 20 Hr-1 for 5 hours, u‘gltra—pure water was passed
through the column for Washing at an SV .of 20 Hrl fer 10 hours to
prepare an anion exchange resin in the bicarbonate form. Then, after a
0.5 M aqueous solution of hydrogen sodlum ﬂuorlde was passed through

the column at an SV of 80 Hr1 for 5 hours, o

}tra-pure water was passed
through the column for washing at an'S o 20 Hr-1 for 10 hours to
prepare an anion excharige resin in the ﬂuonde form.

An aqueous hydrogen perox1de solutmn containing 31 % of

hydrogen peroxide, 27 ppb of Sl, 180 ppb of K and 0.1 ppb or less each of
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Na, Al, Fe, and other metals was treated w1th the above-prepared anion
exchange resin in the fluoride form in f'éccordance with the same
procedures as those conducted in Example 1.

The obtained solution contained 2 ppb of Si, 180 ppb of K, and 0.1
ppb or less of other metals. Thus, the_:_s___olutlon was found to be an

aqueous hydrogen peroxide solution contaif_xi_iig.‘ a reduced amount of Si. -

Example 9 _
| A strongly basic anion exchange resin PA318 in the chloride form
(quaternary ammonium I type.) produced by MITSUBISHI CHEMICAL
CORPORATION, Ltd. was pécked into a col@mn made of Teflon. After a
| 5 % aqueous solution of sodium bicarbon'afte was passed through the
column at an SV of 20 Hr-1 for 5 hours, ultra-pure water was passed
through the column for washing at an SV of 20 Hr-1 for 10 hours to
brepare an anion exchange resin in the bicarbonate form. Then, af’ter a
2 M aqueous solution of hydrofluoric acid was passed through the
column at an SV of 20 Hr-1 for 5 hours, uftra-pure water was passed
through the column for washing at an SV of 20 Hr-! for 10 hours to
prepare an anion exchange resin in the ﬂuo;ri_z__ie form.- |

The above-prepared anion exchange resm in the fluoride form in

an amount of 10 ml was packed into a column havmg an inside diameter

~ of 10 mm and made of Teflon to prepare theé ﬁrst ion exchange tower. A

cation exchange resin havmg sulfonic

column having an inside diameter of 10 mm. and made of Teflon was

packed with 10 ml of a mixed resin prepared ;: =r_mxmg a strongly acidic

CId ;_gro:up' (a product of
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MITSUBISHI CHEMICAL CORPORATION, Ltd.; DIAION PK228LH)
and an anion exchgnge ion in the bicarbonate form in relative volumes of
1: 1 to prepa_re -'th_e ?‘-second ion exchange tov;_rf'er. The second ion exchange
: towéi'i i;'was conneéted to the down flow of .-_i__'i-he first ion exchange tower
prepared above.

A crude 31 % aqueous hydrogen peroxide solution containing 28
ppb of Sl, 03 ppb __o_f.EAl, 8 ppb of Na, and 0.1 ppb or less each of K, Fe, and
othe,i_"__'f metals w-aé : :pass_ed through the first and second ion exchange
towef&at a tempefature of 1°C at an SV of 20 Hr1 for 15 hours.

A sample was taken from the solution coming out at the outlet of
the column 0.5 hour after the start of the flow of the solution. Si and
metals- contained in the sample of hydrogen peroxide solution after the
flow through the column were analyzed. The sample solution contained
1 ppb or less of Si and 0.1 ppb or less of Al, Na, and other metals. Thus,
the obtamed solutlon was found to be a highly purified aqueous hydrogen

: peroxxde solution. .

Comparatlve Example 1

(quaternary ammomum 1 type) produced by MITSUBISHI CHEMICAL
CORPORATION Ltd was packed into a column made of Teflon, and
ultra-pure water was passed through the prepared column for washing

at an SV of 20 Hr-1 for 10 hours.
An aqueous hydrogen peroxide solutlon containing 31 % of

hydrogen perox1de, 26 ppb of Si, 180 ppb of K and 0.1 ppb or less each of
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Na, Al, Fe, and othé‘r metals was treated 'w'ith. the above strongly basic
anion eichange reSip PA318 in the chloride form in accordance with the
same procedures as "i_:hos'e conducted in Exa_rhple 1.

The obtaineqij_ solution contained 27 ppb of Si, 180 pi)b of K, and 0.1
ppb or less of other metals. Tht_xs, the cont‘_é'n_t- of Si in the solution was not

reduced.

Comparative Exam'ﬁ_le 2

A strongly ba_gic anion exchange resin PA318 in the chloride form
(quaternary ammonium I type) produced by MITSUBISHI CHEMICAL
CORPORATION, Ltd was packed into a column made of Teflon. After a
5 % aqueous solution of. sodium bicarbonate was passéd through the
_column at an SV of 20 Hr-1 for 5 hours, @ltra-pure water was passed
through the column for washing at an SV of 20 Hr-1 for 10 hours to
prepare an anion éx#hange resin in the bicarbonate form.

An aqueous hydrogen peroxide sOl_ution containing 31 % of
hydrogen peroxide; .13 ppb of Si, 180 ppb of K, and 0.1 ppb or less each of
Na, Al, Fe, and other metals was treated with the above anion exchange
resin in the bicar_b__qﬁate form in accordance with the same procedures as
those conducted in Example 1. =

The obtainea'- _:s:'blution contained 13 ppb pf Si, 180 ppb of K, and 0.1
ppb or less of othei inetals. Thus, the content _';of Si in the solution was not

reduced.

Comparative Example 3
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- A strongly basic anion exchange resin PA3 18 in the chloride form
(quaternary ammonium I type) produced by MITSUBISI-II CHEMICAL
CORPORATION, Ltd. was packed into a column made of Teflon. After
an aqueous sodium hydroxzide solution was passed through the column
at an SV of 20 Hr1 for 5 hours, ultra-pure water §vas paésed through the
column for washing at an SV of 20 Hr-1 for 10 -h'ours to prepare an anion
exchange resin in the hydroxide form. I_ |

An aqueous hydrogen peroxide sgiﬁtién containing 31 % of
hydrogen peroxide, 20 ppb of Si, 180 ppb of K, éh_d-O.l ppb or less each of
Na, Al, Fe, and other metals was treated.with the above anion exchange
resin in the hydroxide form in accordance with the same procedures as
those .cond.ucted in Example 1. |

The obtained solution contained 20 ppb of Si, 180 ppb of K, and 0.1
ppb or lesg of other metals. Thus_, the content of Si in the soluI;ion was not

reduced.

Example 10

A strongly basic anion exchange resin PA318 in the chloride form
(quaternary ammonium I type) produced by MITSUBISHI CHEMICAL
CORPORATION, Ltd. was packed into a column made of Teflon. After a
2 N (normal) aqueous solui_:ion of sodium hydroxide was passed through
the column at an SV of 20 Hr-1 for 5 hours, ultra-pure water was passed
through the column for washing at an SV éf 20 Hr'l for 10 hours to
prepare an anion exchange resin in the hyd?z;blkide form. Then, after a 1

M aqueous solution of sodium fluoride was;:_:__ﬁ_;assed- through the column

) : L P53
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at an SV of 20 Hr1 for 5 hours, ultra-pure wat was passed through the

column for washing at an SV of 20 Hr-1 for 10 hours to prepare an anion

exchange resin in the fluoride form. The prepared anion exchange resin

in the fluoride form in an ainount of 125m1waspacked into a column

made of Teﬂon and having an inside d1amet £10 1
A strongly acidic cation exchange resin PK228 (H-type) produced
by MITSUBISHI CHEMICAL CORPORATION ] Ltd in an amount of 5

ml was mixed with 5 ml of a resin in the: blcarbonate form which was

prepared by converting a strongly basic a;_}_lo__n .e;;ehange resin PA318 in
the chloride form (quaternary ammonlum I ; _t_ype) produced by
MITSUBISHI CHEMICAL CORPORATION, Ltd. under a prescribed
condition. The prepared mixed resin was packed into a column made of
Teflon and having an inside diameter of 10 mm. The packed column
was connected in series to the down flow of the ¢olumn prepared above.
The combined columns were washed with ultra-pure water at a
speed of 500 ml/Hr for 1 hour. To a crude 31 % aqueous hydrogen
peroxide solution containing 3.9 ppb of Si, 70 ppb of Al, and 1 ppb or less
each of Na, Fe, and other metals, hydrochloric acid was added in such
an amount that the concentrations of hydrochloric acid in the resultant
solution was adjusted to 0.07, 0.12, 0.25,.01'73- 1.2 meq/liter; Thus, four
aqueous hydrogeh peroxide solutions contaifri_ii;_l_g__zthe different amounts of

hydrochloric acid were prepared. The prepared solutions were passed

through the combined columns prepared above a__lg;_a_ temperature of 1°C at

" a speed of 500 ml/Hr for 1.5 hours.

A 'sample was taken from each aqu iu’g_s ‘hydrogen peroxide
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solution at the outlet of the second column 0.5 hour after the start of the
flow of the solution Si ahd metals contained in the sample hydrogen
peroxide solutions. after the flow through the columns were analyzed
The contents of Si i m  the solutlons after the flow through the columns are
shown in Table 1. _T-he. solutions contamed 0.1 ppb or less each of metals
other than Si and 3 ppb or less of chlorine ion. Thus, the obtained
solutions were found to be aqueous hydrogen peroxide solutions -

containing a reduced amount of Si.

Table 1
amount of added Si in the aq. soln. of HoOg fraction of
HCl after flow through columns ‘removed Si
(meq/liter) (ppb) (%)
007 09 769
0.12 _. 06 84.6
0.25 I VS 89.7

1.20 o 03 92.3

Example 11

The same procedures as those .cofﬁducted in Example 10 were
conducted except that a crude 31 % aquek_ms hydrogen peroxide solution
containing 3.9 ppb of Si, 70 ppb of Al, and 1 ppb or less each of Na, Fe, and
other metals was used, and nitric acid was added in place of
hydrochloric acid in such amounts that t?xe concentrations of nitric acid

were adjusted to 0,04, 0.07, 0.14, and 0.71 meq/liter.

S 27
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A sample was taken from each aqueous hydrogexi peroxide
solution at the outlet of the second column 0.5 hour after the start of the
flow of the solution. Si and metals contained in the sample solutions of
hydrogen peroxide after the flow through the columns were analyzed.
The contents of Si in the solutions after the flow through the columns are
.shown in Table 2. The solutions contained 0.1 ppb or less each of ﬁetals_ |
other than Si, 180' ppb of K, and 3 ppb or less of NO3 ion. Thus, the
obtained solutions were fdund to be aqueoué hydrogen peroxide solutions

containing a reduced amount of Si.

Table 2
amount of added Si in the aq. soln. of HoO9 fraction of
HNO3 after flow through columns removed Si
(megq/liter) (ppb) : (%)
0.04 | 13 66.7
0.07 ' 0.8 79.5
0.14 0.5 87.2

o 0.4 | 89.7

Example 12

The same procedures as those conducted in Example 10 were
conducted except that a crude 31 % aquedus hydrogen peroxide solution
containing 3.9 ppb of Si, 70 ppb of Al, and 1 ppb or less each of Na, Fe, and
other metals was used, and phosphox‘it’:é acid was added in place of

hydrochloric acid in such amounts that the concentrations of phosphoric
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acid were adjusted to 0.07, 0.12, 0.23, and 0. 98 méqhiter

solution at the outlet of the second columx;__-g,sg-hqqr after the start of the
flow of the solution. Si and metals contained 1n t’_ﬁhe sample solutions of
hydrogen peroxide after the flow throu'glfi;};:thiéﬁb:(_ilumns were analyzed.
The contents of Si in the solutions after the flow through the columns are
shown in Table 3. The solutions contained 01ppb or less each of metals
other than Si and 3 ppb or less of PO4 ion. Thus, the obtained solutions
were found to be aqueous solutions of hydrogen peroxide containing a

reduced amount of Si.

Table 3
amount of added Si in the aq. soln. of HzO2 fraction of
H3PO4 after flow through columns removed Si
(megq/liter) (ppb) (%)
0.07 1.0 _ 74.4
0.12 _ 1.0 744
0.23 0.6 846

0.98 04 89.7

Example 13

| The same procedures as those conducted in Example 10 were
conducted except that a 31 % crudé aqueous hydrogen peroxide solution
containing 3.9 ppb of Si, 70 ppb of Al, and l_ppb or less each of Na, Fe,.and

other metals was used, and sulfuric acid was added in place of
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hydrochloric acid in such amounts that the éoficentrations of sulfuric
acid were adjusted to 0.05, 0.09, 0.18, and 0.91 meq/liter.

A sample was taken from each aqueous hydrogen peroxide
solution at the outlet of the second column '-0 5 hour after the start of the
flow of the solution. Si and metals contamed in the sample solutions of
hydrogen perox1de after the flow through the columns were analyzed
The contents of Si in the solutions after the_-ﬂow through the columns are
shown in Table 4. The solutions contained 0.1 ppb or less each of metals
other than Si and 3 ppb or less of SO4 ion. _Thus, the obtained solutions
were found to be aqueous hydrogen peroxide solutions containing a

reduced amount of Si.

Table 4
amount of added Si in the aq. soln. of H202 fraction of
HsS04 after flow through columns removed Si
(meg/liter) : (ppb) (%)
0.05 ' © 24 . 38.5
0.09 ' 2.0 : 48.7
0.18 . 11 - 71.8

0.91 0.7 82.1

Comparative Example 4
A strongly acldlc catlon exchange resm PK228 (H-type) produced
by MITSUBISHI CHEMICAL CORPORATION Ltd. in an amount of 5

ml was mixed with 5§ ml of a resin in the lg_lgarbonate form which was
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prepaied-by converting a strongly basic aniqi; e?_:change resin PA318 in
the chloride form (quaternary amxﬁoxi—iulm :I type) produced by
MITSUBISHI CHEMICAL CORPORATiéN,_ Ltd. under a specific
condition. The prepared mixed resin Waspacked into a column made of
Teflon and having an inside diameter of 10 mm.

The prepared column was washed With.g.ultra-pure‘ water at a
speed of 500 ml/Hr for 1 hour. Hydrochloﬁ'c acid in an amount to adjust
'the concentration in the resultant solution to 0.25 meq/liter was added to
a crude 31 % aqueous hydrogen peroxidé solution containing 3.9 ppb of
Si, 70 ppb of Al, and 1 ppb or less each of Na, Fe, and other metals. The
prepared aqueous hydrogen peroxide solution containing hydrochloric
acid was passed through the above-prepared column at a temperature of
1°C ata spéed of 500 ml/Hr for 1.5 hours.

A sample was taken from the agqueous hydrogen peroxide solution
at the outiet of the column 0.5 hour after the start of the flow of the
solution. Si and metals contained in the sample of hydrogen peroxide
solution after the flow through the column were ahalyzed. The content of
Si in the solution after the flow through the column was 3.5 ppb and
showed no decrease from the original value. The solutions contained 0.1

ppb or less each of metals other than Si and 3 ppb or less of chlorine ion.

Comparative Example 5
The same procedures as those conduct.ed in Comparative Example
4 were conducted except that the strongiy acldlc cation exchange resin

PK228 (H-type) produced by MITSUBISHI CHEMICAL CORPORATION,
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Ltd. in an amount of 5 ml was mixed:tv;ith 5 ml of a resin in the
hydroxide form which was prepared by convertmg the strongly basic
anion exchange resin PA318 in the chlorlde form (quaternary
ammonium 1 type) produced by MITSUBISH-I CHEMICAL
CORPORATION, Ltd. under a specific. 'cond1t10n, and the prepared

mixed resin was packed into a column noade of Teﬂon and having an
inside diameter of 10 mm. . | |

A sample was taken from the aqueous hydrogen peroxide solution
at the outlet of the column 0.5 hour after the start of the flow of the
solution. Si and metals contained in the s_ar_nple__ of hydrogen peroxide
solution after the flow through the column were ahalyz_ed. The content of
Si in the solution after the flow through:-th'e' column was 4.0 ppb and
showed no decrease from .the original value. The solutions contained 0.1

ppb or less each of metals'other than Si and 3 ppb or less of chlorine ion.
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as the st ngly aCIdIC cation exchange re n havmg sulfomc acid group

and the amo'n.: -exchange resin in the blcarbonate form

}‘ns Sheet Has Been R

HII'IM AT




i

5. A _process accordmg to Claim 2 wherein the aqueous hydrogen
perox1de solution contalmng impurities is. brought into contact with the
anion exchange resm in the fluoride form, and subsequently with a
mixed ion exchange resin comprising the strongly acidic cation
' exchange resin having sulfomc acid group and the anion exchange resin

in the b1carbonate form

6. A process for prodncing a purified "aqueons hydrogen peroxide
solution comprisin_g-gadding an acid having-".an.acid'diss.ociation constant
pKa 'ef 5 or less. m water to an aqueous hydrogen peroxide solution
containing impurities and bringing the resultant aqueous solution into

contact with an an_icn exchange resin in the fluoride form.

7. A process foi_'f producing a purified aqueous hydrogen peroxide
soluticn_ comprisirjg ;adding an acid havin'g- an acid dissociation constant
pKa of 5 or less -j'i-n water to an aqueous hydrogen peioxide solution
contalmng 1mpur1t1es and bnngmg the resultant aqueous solution into
contact with an amon exchange resin in the fluoride form, a strongly
~ acidic catlon exchange resin having sulfomc acid group, and an anion

exchange resin in’ the bicarbonate form, in a suitable order.

8. A process'accor._t‘__i_i_,ng to Claim 7 wherein-?the' aqueous solution ohtained
by adding the acid to the aqueous hydrog".ein peroxide solution is brought

into contact withf’ the anion exchange resm in the fluoride form, the
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strongly acidic cat;io'n exchange resin having sulfonic acid group, and

the anion exchange resin in the bicarbonate form, in this order.

9. A process according to Claim 7 wherein a mixed ion exchange resin
comprising the strongly acidic cation exchange resin having sulfonic

acid group and the anion exchange resin in the blcarbonate form is used

. as the strongly acidic cation exchange resin having sulfonic acid group

and the anion exchange resin in the bicarbonate form.

10. A process according to Claim 7 wherein the aqueous solution
obtained by adding the acid to the aqueous hydrogen peroxide solution is
brought into contact with the anion exchange resin in the fluoride form,
and subsequently with a mixed ion exchange resin comprising the
strongly acidic cation exchange resin having sulfonic acid group and the

anion exchange resin in the bicarbonate form.

11. A process according to any of Claims 1, 2, 6, and 7 wherein the
aqueous hydrogen peroxide solution containing impurities contains 15 to

40 % by weight of hydrogen peroxide.

12. A process according to any of Claims 6 and 7 wherein the amount of
the acid added to the aqueous hydrogen peroxide solution containing
impurities is adjusted so.that the concentration of the acid is in the range

of 0.005 to 5 meq/liter.
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13. An anion exchange resin for producing a purified aqueous hydrogen

peroxi'de solution_-i;gi;ich has been converted to a fluoride f_orm.
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