SPECI FI CATI ON  AQUEQUS HYDROGEN PEROXI DE FOR STERI LI ZATI ON  BACKGROUND OF
THE | NVENTI ON [ 0001] The present invention relates to a hydrogen peroxide
solution for sterilization which is heated and evaporated and in which

hydr ogen peroxi de evaporated is used as a bactericide. Mre specifically,

it relates to a hydrogen peroxide solution for sterilization which contains
| ess anbunt of a stabilizer added to the hydrogen peroxide solution and is
reduced in an anmount of inpurities to the utnost and which contains a
specific additive conmponent. RELAGEErAFcat®ddP2] |In recent years, according
to devel opnent of equi pnents in which beverages, foods and the |ike are
aseptically filled into vessels and popul ari zati on of PET bottles,
bactericides wused for aseptic filling which are excellent in handling have
conme to be desiredAQPEAES hBYDROGEN | PERCXIDRI RoJe STRRIALZAFIONOl ution is
evaporated by heating to a boiling point thereof or higher in an evaporator
and in which a gas of hydrogen peroxide is sprayed together with air to
sterilize a vessel is known as a sterilizing nmethod using a hydrogen

per oxi de BACKGROPNBNOFr €HEr INVEMTER¥ ent docunent 1) However, invol ved

therein are the problens that a part of a stabilizer added to a hydrogen
peroxi de $8PBLJon is adhered and remains onto a

The present invention relates to a hydrogen peroxide
solution for sterilization which is heated and evaporated and
in which hydrogen peroxide evaporated is used as a bactericide.
More specifically, it relates to a hydrogen peroxide solution
for sterilization which contains less amount of a stabilizer
added to the hydrogen peroxide solution and is reduced in an
amount of impurities to the utmost and which contains a

specific additive component,

RELATED ART
[oc02]

In recent years, according to development of equipments
in which beverages, foods and the like are aseptically filled
into vessels and popularization of PET bottles, bactericides
used for aseptic filling which are excellent in handling have
come to be desired. A method in which a hydrogen peroxide
gsolution is evaporated by heating to a beoiling point thereof
or higher in an evaporator and in which a gas of hydrogen
peroxide is sprayed together with air to sterilize a vessel is

known as a sterilizing method using a hydrogen peroxide



spray nozzle and an evaporator to clog a narrow piping part and that stable
operation of an aseptic filling equipnent is disturbed. [0003] Stabilizers
are added to a hydrogen peroxide solution wused for industrial uses and food
additives in order to inhibit the hydrogen peroxide solution from being
deconposed by deconposi ng conponents contai ned therein. Substances having
an ability to forma coordi nate conpound or a chelate conpound wth
deconposi ng conponents, for exanple, Fe are used for a stabilizer, and a
met hod i solhtiton plrefdnsphar ipatEritd degiumentail ¢ . ussuvd vemoinvediviedn Wit h

i norgani c conpounds such as orthophosphoric acid has so far been known.
Known i stheneimozire i thewprdblamsarihatt aopagtibofaacesahihizer anded dspray
nozzle and an evaporator is reduced by controlling the addition anounts of
t he above kydpoderiPeratide taplatianeds adbaredt any. remrpiwyePnte ravol ved
therein is the problemthat an inhibition in an anmount of a stabilizer

| eads t oSRR2Y nePeake 3N ramk eVanaie togs tico§3 08f ahPaF5ge PR X RRL by
deconposi tion and abnormal deconposition thereof_ in transportation and
storage $RdtBhiS. stakde RRerating oy aphasepkirsfLhbing opUeRment kh
austenite, base stainless material used for parts such as a nozzle, a
filling ghrtuEPRdt he 1i ke which are brought into contact with 2 a hydrogen
per oxi de go ution is reacted with a stabilizer having an ability to forma
chelate ¢ d and results in eluting Fe, C and the |like to increase

deconposi tion Qof
P Stabilizers are added to a hydrogen peroxide solution

used for industrial uses and food additives in order to
inhibit the hydrogen peroxide solution from being decomposed
by decomposing components contained therein. Substances having
an ability to form a coordinate compound or a chelate compound
with decomposing components, for example, Fe are used for a
stabilizer, and a method in which pyrophosphoric acid salts
are used in combination with inorganic compounds such as
orthophosphoric acid has so far been known. Known is a method
in which an amount of substances adhered onto a spray nozzle
and an evaporator is reduced by controlling the addition
amounts of the above compounds (refer to a patent document 2).
However, involved therein is the problem that an inhibition in
an amount of a stabilizer leads to an increase in risks such
as loss of hydrogen peroxide by decomposition and abnormal
decomposition thereof in transportation and storage in tanks.
Further, involved therein is the problem that an austenite
base stainless material used for parts such as a nozzle, a

filling unit and the like which are brought into contact with



hydr ogen peroxi de. [0009] A sem conductor grade hydrogen peroxide sol ution
scarcely contains hydrogen peroxi de deconposi ng conponents, and a
stabilizer is not added thereto. Accordingly, solved is the problemthat
the stabilizer is adhered and renmains onto a spray nozzle and an evapor at or
and clogs a narrow piping part to disturb stable operation of an aseptic
filling equi pnment. However, the sem conductor grade hydrogen peroxide
solution is required to use high grade materials for'delivering,

t ranspor? i hydeegenr eyonivle fediutilned sandached| vkeh anstalsidijed ent
attentions and high costs are required for handlin it. Patent docunment 1:
Japanese %t _At2AMARI kY 519 IFATR @pshelate gomroundomndatesitltdociment 2
Japanese Patent Application Laid-Open No. 152116/1998 DI SCLOSURE OF THE

| NVENTI CREUE BB 55 AL DA (RS litke pPedBRECARY cREFIMPISL EiPHIli de a

hydr ogen, peroxi de solution for sterilization which solves the foregoing

pr obl ensNYRLRIEY RRTVHAS ¢ echni ques and enabl es 3 stabl e operation of an
aseptic filling equi pnent and which can stably be transported and stored
even in tFeH rting facilities and tanks nmade by using an austenite base

stainless material. .
A semiconductor grade hydrogen peroxide solution scarcely

contains hydrogen peroxide decomposing components, and a
stabilizer is not added thereto. Accordingly, solved is the
problem that the stabilizer is adhered and remains onto a
spray nozzle and an evaporator and clogs a narrow piping part
to disturb stable operation of an aseptic filling equipment.
However, the semiconductor grade hydrogen peroxide solution is
required to use high grade materials for' delivering,
transporting and receiving facilities and the like, and
sufficient attentions and high costs are required for handling
it.

Patent document l: Japanese Patent Application Laid-Open No.
47242/1999

Patent document 2: Japanese Patent Application Laid=-Open No.

152116/1998

DISCLOSURE OF THE INVENTION
[0005]
An object of the present invention is to provide a
hydrogen peroxide solution for sterilization which solves the

foregoing problems in conventional techniques and enables



[ 0006] Intensive researches repeated by the present inventors on relation
anong an anount of a stabilizer added to a hydrogen peroxide solution, the
kind of the stabilizer, an evaporation residue, inpurities contained,
stability and the |ike have resulted in finding that use of a hydrogen

per oxi de solution which has an Fe concentration of 2 ppb or Iess and an Al
concentration of at |east 15 ppb and to which orthophosphoric acid is added
as a stabilizer so that a whole addition_anmount thereof is 40 ppm at the

maxi num Fhieke i PPeERI N Lk ANt ARFRS1Cak1add DAL CHREPBBRT WAL RS RN ed and
remai ns onto a spray nozzle and an evaporator and stably operate an aseptic
filling Séﬁh}ﬁﬁﬁgttgéﬁ?ﬁﬁﬁtQﬂ(iﬂﬁ|i§Q§e PVG&/prFﬁ@“ﬁB?fglﬁgrther, t hey

have fougd tﬂgt,in tﬁg abqve Q{ rgggn peroxi de solutjo hydroqﬁplgeroxide
i s scarcERGLHELLRDARY WRFHS pOStaE B8R 24AHSRLBF YRS VRA T eSS
transportigg fafilities and tanks nmade by using an austenite base stainless
materi al ™ Eli esent inventors have reached the present invention based on

t he abovF &Qﬁﬁdedges. [0007] That is, the present invention relates to a
hydr ogen %e ide solution for sterilization which is used in an 4 aseptic

L oo DM S ) BB B AR 4 o E AT WL,
45 % by YEi gPlon Ay APNGRUARILY s2aBiRRRe 8" abESE: £8" AydLslg rati on
peroxide solution, the kind of the stabilizer, an evaporation
residue, impurities contained, stability and the like have
resulted in finding that use of a hydrogen peroxide solution

which has an Fe concentration of 2 ppb or less and an Al
concentration of at least 15 ppb and to which oxthophosphoric
acid is added as a stabilizer so that a whole addition amount
thereof is 40 ppm at the maximum makes it possible to reduce
an amount thereof which is adhered and remains onto a spray
nozzle and an evaporator and stably operate an aseptic filling
equipment without clogging a narrow piping part. Further, they
have found that in the above hydrogen peroxide solution,
hydrogen peroxide is scarcely decomposed during transportation
and storage even in transporting facilities and tanks made by
using an austenite base stainless material. The present
inventors have reached the present invention based on the
above knowledges.

[0007]

That is, the present invention relates to a hydrogen

peroxide solution for sterilization which is used in an



| east 15 ppb; and a concentration of a stabilizer conprising at |east

ort hophosphoric acid is 40 ppmat the nost. Further, the present invention
relates to a sterilizing nethod for a vessel or a packaging material using
an aseptic filling equipnent, conprising a step in which the above hydrogen
peroxi de solution for sterilization is heated and evaporated and in which
resul ti ng hydrogen peroxi de vapor is brought into contact with the above
vessel or packaging material. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
[0008] [35&RfePr ng RBEPMGAL anAyWhégRNSPRFbLi TS HIRSSH A%hikch is not
a sem conductor grade can be used. The hydrogen peroxide solution of the
present RaMAAIN Badeddy DY FydragennBsraxhyer R pededd @ncentrati on
of 30 to 45 % by weight, |In the present invention, a stabjlizer (sodium
pyr opho IET, RETPHIASH IFODFRSTFE TACP TS| ACWR? che ot R MSEHhTd &% Fe
effectiveness are confirned and which is designated as an .,additive for
foods byFRRTIRLERT N H@alrft?,p%LQEorleéﬁ& %Igir OREENTF ALY dded to the

ot of of abt S SIdE BRPR O & SOPCRDEFECESP0BR0T SRIPLHERST GPIRFARISr t he
of “nycr oBert S48 SRR BRI <T8 panah BB AT ar R e SHRERAF” pur pose
hydrogen, peroxl 86, Aritfdril A $e5:289 09 87 P PRII AP RIKDA for a

vessel or a packaging material using an aseptic filling

equipment, comprising a step in which the above hydrogen

peroxide solution for sterilization is heated and evaporated

and in which resulting hydrogen peroxide vapor is brought into

contact with the above vessel or packaging material.

BEST MODE FOR CARRYING OUT THE INVENTION
[0008]

In the present invention, a hydrogen peroxide solution
which is not a semiconductor grade can be used. The hydrogen
peroxide solution of the present invention for sterilization
has a hydrogen peroxide concentration of 30 to 45 % by weight.
In the present invention, a stabilizer (sodium pyrophosphate
and orthophosphoric acid) in which a safety and an
effectiveness are confirmed and which is designated as an
additive for foods by Minister of Health, Labor and Welfare is
preferably added to the hydrogen peroxide solution, and only
orthophosphoric acid is particularly preferably added as the

stabilizer.



part, it is 40 ppmat the nost, preferably 1 to 40 ppm If it exceeds 40
ppm a spray nozzle for spraying vaporized hydrogen peroxide onto a vessel
or a packaging material is frequently clogged by the stabilizer contained
in the hydrogen peroxide solution for sterilization, and a renoving work
for adhered matters is required, which results in disturbing stable
operation of an aseptic filling equipnent. On the other hand, if the
stabilizer is not added, a stability of hydrogen peroxide is deteriorated
to bring [H®DRX] abnormal deconposition, and a problemon the safety is
caused. In the present application, % ppmand ppb are based on a weight in
al| cases. (@Goelddigdep seoans afetheowrmlbl Bnorigofneferaipdonests for a
hydr ogen peroxi de sol ution, and deconposi ng conponents contained in a
hydr ogerﬁl'ﬁidﬂoﬂ&‘d@%iﬁllhh%n aps ceongidering tinagtiyvasionuedd hadsopeni t ed

al nost to Fe, , N and Pd. In the hydrogen peroxide solution of the
pr esent HQﬁR#ﬁqQNQQQﬂmPQﬂ%ﬁQIqQEQPPGHtStﬁ@nE%h%%%t¥%uﬁcﬁﬁ?QﬁEMWPWﬂHQSPd each
are controlled preferably to Q. or less, npre preferably 0.01 to 0.1

ppb. FurB¥ogemPeracein ﬁ&%ﬂ&@noﬁn#e%ﬁagm e a?aerr%r&wqged
preferag%y to 2 ppb or less, nore preferably 0.1 to 6 %#) I n_the present

i nvent i R G hel Fe T AR SR &L She; §‘°SEonPF6F?E§°Jp3ér¥ i %I 4t BPr ef&r&Bly to 2
ppb or less. A nethod for controlling_the Fe concentratijon &1 ppb or |ess
i ncl udesSXGESAS H RBR A ﬁPWe“W&FGggﬁrpéPﬁiY’dég SHRRT iFRd YG&‘&?&H into

contact with a cation exchange re5|n Ok ani on exch ange
peroxzde onto a vessel or a pac aglng material is frequently

clogged by the stabilizer contained in the hydrogen peroxide
solution for sterilization, and a removing work for adhered
matters is required, which results in disturbing stable
operation of an aseptic filling equipment. On the other hand,
if the stabilizer is not added, a stability of hydrogen
peroxide 1is deteriorated to bring about abnormal decomposition,
and a problem on the safety is caused. In the present
application, %, ppm and ppb are based on a weight in all cases.
(0010]

Heavy metals are known as decomposing components for a
hydrogen peroxide solution, and decomposing components
contained in a hydrogen peroxide solution which is
industrially produced are limited almost to Fe, Cr, Ni and Pd.
In the hydrogen peroxide solution of the present invention for
sterilization, the concentrations of Ni and Pd each are
controlled preferably to 0.1 ppb or less, more preferably 0.01
to 0.1 ppb. Further, the concentrations of Fe and Cr each are

controlled preferably to 2 ppb or less, more preferably 0.1 to



resin and a nethod in which the hydrogen peroxide solution is heated and
vapori zed to condense and refine hydrogen peroxide- containing steam [0011)
In the hydrogen peroxide solution of the present invention for
sterilization, an Al concentration is at |least 15 ppb, preferably 15 to
1000 ppb, nore preferably 15 to 300 ppb and further preferably 15 to 200
ppb. A nethod for <controlling the Al concentration to at |east 15 ppb
includes a nethod in which the hydrogen peroxide solution is brought into
contact @i phba cEiithe quesenge ingennion, ahhanFencexcdmrxpEtioresian and a

met hod in which the hydrogen peroxide solution is heated and vaporized to
condensecantdrpélpdepayti oger ke rrne arakdgnttai i ppbstrairesf00 R |me thieal

hydr ogen peroxi de sol ution of the present invention for sterilization is
used par fPEurantyopiénar bine yFé croneandmatilsnngov@sppbsoandepackagiudes
materials in aseptic filling of beverages, foods and the like. A
sterilizBnBethPd iBovBifh utheihydrngan gergxigdeegeilutipn| LAagheouhtent
conprises at |east a hydrogen peroxide-supplying part', an evaporator 7
equi pped IAtPhCANRRGE| WEtlled | @R AT SRBANEF A6FLPeOITAR aBipNcexERanIRr eof
shall not specifically be restricted, and publicly known equi pnents, for
exanpl e, FeRenednfpAeRtshodesr rvivieh ithe hydseoent PasesheAt §olubpan 2igescri bed

above can be used. . ) )
heated and vaporized to condense and refine hydrogen peroxide-

containing steam.
[0011)

In the hydrogen peroxide solution of the present
invention for sterilization, an Al concentration is at least
15 ppb, preferably 15 to 1000 ppb, more preferably 135 to 300
ppb and further preferably 15 to 200 ppb. A method for
controlling the Al concentration to at least 15 ppb includes a
method in which the hydrogen peroxide solution is brought into
contact with a cation exchange resin or an anion exchange
resin and a method in which the hydrogen peroxide solution is
heated and vaporized to condense and refine hydrogen peroxide-
containing steam.

[0012]

The hydrogen peroxide solution of the present invention
for sterxrilization is used particularly preferably for
sterilizing vessels and packaging materials in aseptic filling
of beverages, foods and the like. A sterilizing unit_
constituting a part of an aseptic filling equipment comprises

at least a hydrogen peroxide-supplying part, an evaporator



[0013] The hydrogen peroxide solution for sterilization which has been

i ntroduced fromthe hydrogen peroxide-supplying part into the evaporator is
vapori zed by heating at a tenperature of a boiling point thereof or higher,
preferably the boiling point to 200 C by the heating device. The vapori zed
hydrogen peroxide solution for sterilization noves to a downstreamside in
t he evaporator by conpressed air introduced fromthe hydrogen

per oxi de-suppl ying part or a supplying part which is independent fromthis,
and it ieqeppRg@dvbih o2 cheadsigal davige padkagspgayanerehé. f Tha t he spray
nozzl e di sposed at an end of a downstreamside in the evaporator. The
gaseous Ayrvegere PheXsdcshrdllutarn specaydgaildycbel sestntceehdedndd to be
turned into nists, and they are adhered on _the surface of the vessel or

t he packBEPhycChAt ol §IRIRRETG, IS FXABPdLoptBesegeiPBamiHit a
bactericidal action. The vessel or the packagin material subjected to

bact er i cAE8FriPedt Hethe Pafendd darameass 1t gndn2adepertbed | apene tad for
beverages, foods and the |like. [0014] The hydrogen peroxide solution of the
present PRAveABdon for sterilization contains Al and orthophosphoric acid.

Al and 8 orfhophosphoric acid have a function to forma passive coating
film of a[%%%%hn1phosphate on the surface of an austenite base stainless

reten ol BN CRSGR BLULLON S0 fte S BYeN eb, oL 0EL PRI Bt Jyar o0en,
naterialhggcgegg introduced from the hydrogen peroxide-supplying part
into the evaporator is vaporized by heating at a temperature
of a boiling point thereof or higher, preferably the boiling
point to 200°C by the heating device. The vaporized hydrogen
peroxide solution for sterilization moves to a downstream side
in the evaporator by compressed air introduced from the
hydrogen peroxide~supplying part or a supplying part which is
independent from this, and it is sprayed onto a vessel or a
packaging material from the spray nozzle disposed at an end of
a downstream side in the evaporator. The gaseous hydrogen
peroxide solution sprayed is cooled and condensed to be turned
into mists, and they are adhered on the surface of the vessel
or the packaging material in the form of fine droplets to
exhibit a bactericidal action. The vessel or the packaging
material subjected to bactericidal treatment is dried and sent
to an aseptic filling step for beverages, foods and the like.
[0014]

The hydrogen peroxide solution of the present invention

for sterilization contains Al and orthophosphoric acid. Al and



SUS304, 304L, 316 and 316L is preferably used as a material for parts in
the stabilizing unit which are brought into contact with the above hydrogen
peroxi de solution for sterilization. EXAMPLES [0015] Next, the present

i nvention shall be explained in further details with reference to exanples
and conparative exanples. However, the present invention shall not be
restricted by the follow ng exanples. The Al concentrations, the Fe
concentrations and the C concentrations were neasured by atom c absorption
anal ysi sorBRePhAsPberte saqkd dhaeasurfamctdepot@i fgrmoaJpEsrivaeeoatmae] (1)
Hydr ogen _per oxi de_concentration Determ ned by titrating wth .an N 10

pot assi uft 1 BePhaAYdRaREM RRAFRRATD | itde SpEfaseapl| pRy2RSEEREEE PEMt of
the sanple was heated in a boilin wat.er bath for 5 hours. After cooling
down, wafERINASSEdRREeTr 2t ARt Ir it opnety Srunk t 8NENE BRfore
heating, and then  hydrogen peroxi de was i medjately determ ned to calculate
the st aBPf"FF?YCU‘%?:%bF d‘i%ﬁ%“?%eft Hée‘f‘iﬂdc?\mfﬁ&“’e&&&f‘fioﬁf”?r“&°%%3- /J) X 100

(02 aceot T, b dhend i GRS ORRRLEY Shncgpeentr ot
SUS304, 304L, 316 and 316L is preferably used as a material
for parts in the stabilizing unit which are brought into
contact with the above hydrogen peroxide solution for

sterilization.

EXAMPLES
[0015]

Next, the present invention shall be explained in further
details with reference to examples and comparative examples.
However, the present invention shall not be restricted by the
following examples. The Al concentrations, the Fe
concentrations and the Cr concentrations were measured by
atomic absorption analysis, and the othexs were measured
according to JIS K-1463.

(0016]
(1) Hydrogen peroxide concentration

Determined by titrating with an N/10 potassium
permanganate aqueous solution.

(2) Stability
A fixed amount of the sample was heated in a boiling

water bath for 5 hours. After cooling down, water was added



per oxi de concentration before heated). (3) Al concentration Measured by
atom c absorption analysis. (4) Fe concentration Measured by atom c
absorption analysis. (5) C concentration Measured by atom c absorption
anal ysis (6) Evaporation residue The sanple 250 g was taken in a beaker,
and a platinum piece was put therein to deconpose hydrogen peroxi de.
Thereafter, the deconposed solution was transferred into a platinumdish
and evaporated and dried up on a water bath, and then the residue was dried
at 105 teheaner® ke adiwalk $heamodume| §pt thabl Pafere keatddibcanst W@t ai ni ng
silica gel, a weight of the residue was nmeasured to cal culate the

evapor at RYRrogen | RREC isiamwadc deveidag tedyt Aetespined P plaulate che (O S) X
106 (wherein C is the evaporation residue_(ppm); D is an amount (g) of the
resi due; St ELEY B ARKARIING) t6f thReL9AMPYENE R TLGI017] 10 Exanples 1
to 2 and Conparatjve Exanples 1 to 4 A hydrogen peroxide concentration of

t he prescﬁiﬁédJ' ﬁ@eréHﬂgeroxide sol ution was adjusted to about 35 % by

wei ght. A prescribed anount_of, the stabilizer was added thereto fo obtain
the r espé‘&ﬁ??f"e"%a‘ﬁp’t% %r l&éﬂo%%‘gé Jso?'ﬁt{%‘?\sl?y §hs ive itens

thereof Xgﬁgéﬂ%ﬁﬁ%iéﬁiaéqgi heated for 5 hours; and J is the hydrogen

peroxide concentration before heated).
(3) Al concentration

Measured by atomic absorption analysis.
(4) Fe concentration

Measured by atomic absorption analysis.
(5) Cr concentration

Measured by atomic absorption analysis
(6) Evaporation residue

The sample 250 g was taken in a beaker, and a platinum
piece was put therein to decompose hydrogen peroxide.
Thereafter, the decomposed solution was transferred into a
platinum dish and evaporated and dried up on a water bath, and
then the residue was dried at 105 to 110°C for 2 hours. After
left cooling in a desiccator containing silica gel, a weight
of the residue was measured to calculate the evaporation
residue (ppm) according to the following equation:

C = (D/8) X 10°

(wherein C is the evaporation residue (ppm); D is an amount
(g) of the residue; and $§ is an amount (g) of the sample taken.

[0017]

10



results thereof are shown in Table 1. Table 1 Addition anmount of stabilizer
measurenment results 85 % Na49202 H202 Stability Al Fe Cr Evaporation a 10
H20 | % ppb ppb ppb residue H3Pm Ppm| Exanple 1 8 0 35.29 98.72 17 1 <1 7
Exanple 2 21 0 35.29 99.12 19 1 <1 18 Conparative 6 4 35.29 99.74 19 1 <1 7
Examle 1 Conparative Examle 2 15 10 35.29 99.85 15 1 <1 20 Conparative
Exanple 3 30 19 35.30 99.85 16 1 <1 39 Conparative Examle 4 0 0 35.29
97.34 20 1 <1 <1 [0018] Next, the respective sanples 330 g were taken in a
pol yet hyl ene vessel having a volume of 1 L, and a SUS304L piece
(pre-treatnment: washing for degreasing-'dipping in 30 % nitric acid for 3
hour s- +WEHNPLL S & HEavet éand Gomparaitaye Examplesgol xtad0d X 4 nm surface area:
0. 00296 nR) was put therein and stored at roomtenperature while dipping.
During the std¥dpgEirogen perpeingdreaeanprablerioSdihg iRFe SRS changed with
new one _after 7 days and 14 days passed since starting digfugg. The 11

hydrogen peroxide solution was adjusted to about 35
weight. A prescribed amount of the stabilizer was added
thereto to obtain the respective sample hydrogen peroxide

solutions, and the respective items thereof were measured. The

results thereof are shown in Table 1.

Table 1

Addition amount

of stabilizer Measurement results

85 % NagP;09 ‘q Evaporation

H3PO, 10 H.0 Hz%oz Stab‘;llty pP;lb pE:b pcprb residue

pPpm Ppm ppm
Example 1 8 0 35.29 98.72 17 1 <l 7
Example 2 21 0 35.29 99.12 19 1 <1 18
Comparative
Example 1 6 4 35.29 99.74 19 1 <1 7
Comparative
Example 2 15 10 35.29 99.85 15 1 | <1 20
C ti
Exanple 3 | 30 19 |35.30| 99.85 16 | 1| < 39
Comparative
Example 4 0 0 35,29 97.34 20 1 <1 <l

(oo1i8]

Next, the respective samples 330 g were taken in a
polyethylene vessel having a volume of 1 L, and a SUS304L
piece (pre-treatment: washing for degreasing—dipping in 30 %
nitric acid for 3 hours—washing with water—air drying, size:
30 X 40 X 4 mm, surface area: 0.00296 m?) was put therein and
stored at room temperature while dipping. During the storage,
only the hydrogen peroxide solution was exchanged with new one

after 7 days and 14 days passed since starting dipping. The

11



hydr ogen peroxi de sol utions taken out after 21 days passed were used to
measure the sane itens as descri bed above. The results thereof are shown in
Tabl e 2. Table 2 Measurenent results H2ZO2 Stability Al Fe Cr Evaporation %
% ppb ppb ppb residue mExanple 1 35.24 85.24 18 4 1 7 Exanple 2 35.27
85.45 17 5 1 19 Conparative -Exanple 1 35.25 69.90 20 65 16 6 Conparative
-Exanple 2 35.27 88.99 19 59 15 20 Conparative -Exanple 3 35.26 91.80 20 92
21 40 Conparative 34.91 78.68 17 6 1 <1 Examle 4 [0019] Exanples 3 to 6
and ConpanatdogenEpampkéde5sbdbubidndyckicgevuyeadtiege 2¢odagat passed of t he
prescri bed hydrogen peroxide solution was controlled to about 35 % by

wei ght. TWegrepnsedr tbedeanspuat shef same ktens lasz desgmdbabuaboven Miherate were
added thereto to prepare the respective sanple hydrogen peroxide sol utions,
and the mespddisi tdeireeofsarfeshown irrkadeasuired. The results thereof are
shown in Table 3. 12 Table 3 Alum num 85 % nitrate H3PO4 H202 Stability Al
Fe Cr Table 2

Measurement results
H,0, | Stability | AL | Fe | cr E;§§§§§§l°“
% % PPb | pPb | pPR | " o

Example 1 35.24 85.24 18 4 1 7
Example 2 35.27 85.45 17 S 1 19

=
SonpoTatI® | 35.25 | 69.90 | 20 | 65 | 16 6

.
e at2"® | 35.27 | ee.9s | 19 | 59 | 15 20
e Tat3'® | 35.26 | 91.80 | 20 | 82 | 21 40
o tive
S ate® | 34,01 | 78,68 |17 | 6 | 1 <1
[0019]

Examples 3 to 6 and Comparative Examples 5 to 6

A hydrogen peroxide concentration of the prescribed
hydrogen peroxide solution was controlled to about 35 % by
weight. The prescribed amounts of the stabilizer and aluminum
nitrate were added thereto to prepare the respective sample
hydrogen peroxide solutions, and the respective items thereof

were measured. The results thereof are shown in Table 3.

12



(reduced to ppm 8 ppb ppb ppb Al atom b Conparative Exanple 5 0 2 35.25
99.94 <1 <1 <1 Conparative Exanple 6 0 5 35.24 99.91 <1 <1 d Exanple 3 50
2 35.23 99.91 60 <1 <1 Exanple 4 50 5 35.21 99.97 56 <1 <1 Exanple 5 100 2
35.21 99.88 116 <1 <1 Exanple 6 100 5 35.20 99.97 109 <1 <1 [0020] The
respective sanples 330 g were taken in a polyethylene vessel having a
volunme of 1 L, and a SUS304L piece (pre- treatnent: washing for
degreasing-dipping in 30 %nitric acid for 3 hours-washing with water--pair
drying, size: B4 X 4 nmm surface area: 0.00296 n2) was put therein and
stored at roomtenperature while dipping. During the storage, only the

hydr ogen_per oxi de sol uti on was exchanged with new one after 7 days and 14

days paslsed since sﬁaﬂhmhgmdipp 8g.¢ The hydrogen pefoxide sol utions taken
out after 21 days passechusere u$ssPoi @0 Hpmas|uSwbihityspnal ijt e pscxdescri bed
above. The results tHeedwfed soe|stw) i’ Table 4. 13| Pabllepdb HR2@Rb St ability
Al Fe Or|__%%b b b!Aboatom apply ¢

Comparative

Example 5 0 2 35.25 99.94 <1 <1 <1

Comparative

Example 6 0 5 35.24 99.91 <1 <1 <1

Example 3 S0 2 35.23 99.91 60 <1l <1

Example 4 50 5 35.21 99.97 56 <l <1

Example 5 100 2 35.21 99,89 116 <1l <l

Example 6 100 5 35.20 99.97 109 | <1 <1

(0020]

The respective samples 330 g were taken in a polyethylene
vessel having a volume of 1 L, and a SUS304L piece (pre=-
treatment: washing for degreasing—dipping in 30 % nitric acid
for 3 hours—washing with water—air drying, size: 30 X 40 X 4
mm, surface area: 0.00296 nﬁ) was put therein and stored at
room temperature while dipping. During the storage, only the
hydrogen peroxide solution was exchanged with new one after 7
days and 14 days passed since starting dipping. The hydrogen
peroxide solutions taken out after 21 days passed were used to
measure the same items as described above. The results thereof

are shown in Table 4.
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Exanple 5 35.15 88.96 <1 4 <1 Conparative Exanple 6 34.17 89.84 <1 4 <1
Exanple 3 35.15 92.20 56 3 <1 Exanple 4 35.18 94.05 58 4 <1 Exanple 5
35.18 99.26 117 1 <1 Exanple 6 35.17 98.83 115 3 <1 | NDUSTRI AL
APPLI CABI LI TY [0021] The present invention nakes it possible to stably
operate an aseptic filling equipnment without allowing a part of stabilizer
added to the hydrogen peroxide solution to be adhered and remain onto a
spray nozzle and an evaporator to clog a narrow piping part such as a
nozzl e. Furthefabl¢ 4sing transporting facilities and tanks nade by using
an austenite base stainless material, hydrogen peroxide is scarcely
deconposed, and therefore the hydrogen peroxide solution can stably be
transporjted and stored.Hid (QLAEEBilityA MHr pgBe peCoxijde sol ution for
sterilization which ijs #sed in af aseptppbfldﬁhn iipment and whi ch

sterili zieGompayaties g a&g gg 95 erifJ by, hjdgggen per oxi de vapor,
at | S
3
Q

wher ei n [EExampleieh p d0 by weight; an Fe

concentra$¢mﬁﬁ¥%¢§ﬁ%un r SS; q@an CO, e1trat|o ig at |least 15 ppb; and
a concentE¥aMRe of 4 fga 17 7pr8§r=r81@|pri :i{::g Ot 4I p.acfglnr‘t hophosphoric acid is

40 ppm | Example 3 35.15 92.20 56 3 <1l
Example 4 35.18 94,05 58 4 <1l
Example 5 35.18 99.26 117 1 <1

6 35.17 58.83 115 3 <1

Example

INDUSTRIAL APPLICABILITY
[0021]

The present invention makes it possible to stably operate
an aseptic filling equipment without allowing a part of
stabilizer added to the hydrogen peroxide solution to be
adhered and remain onto a spray nozzle and an evaporator to
clog a narrow piping part such as a nozzle. Further, if using
transporting facilities and tanks made by using an austenite
base stainless material, hydrogen peroxide is scarcely
decomposed, and therefore the hydrogen peroxide solution can

stably be transported and stored.
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at the nost. 2. A sterilizing method for a vessel or a packaging material
using an aseptic filling equi pnment, conprising a step in which the above
hydr ogen peroxi de solution for sterilization is heated and evaporated and
in which resulting hydrogen peroxide vapor is brought into contact with the
above vessel or packaging material. 3. An aseptic filling equipnent using
t he hydrogen peroxide solution for sterilization as described in claim1,
wherein a material of a part brought into contact with the above hydrogen
peroxi de solution for sterilizationQIAIMS austenite base stainless
material . 15

1. A hydrogen peroxide solution for sterilization which is

used in an aseptic filling equipment and which sterilizes a

vessel or a packaging material by hydrogen peroxide vapor,

wherein a hydrogen peroxide concentration is 30 to 45 % by

weight: an Fe concentration is 2 ppb or.less: an Al

concentration is at least 15 ppb; and a concentration of a

stabilizer comprising at least orthophosphoric acid is 40 ppm

at the most.

2. A sterilizing method for a vessel or a packaging material
using an aseptic filling equipment, comprising a step in which
the above hydrogen peroxide solution for sterilization is
heated and evaporated and in which resulting hydrogen peroxide
vapor is brought into contact with the above vessel or

packaging material.

3. An aseptic filling equipment using the hydrogen peroxide
solution for sterilization as described in claim 1, wherein a
material of a part brought into contact with the above

hydrogen peroxide solution for sterilization is an austenite

base stainless material.
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