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SPECI FI CATI ON AQUEQUS HYDROGEN PEROXI DE FOR*—~——~—~__h__%_____

STERI LI ZATI ON  BACKGROUND OF THE | NVENTI ON amw
resent invention relates to a hydrogen perOX|

gol ution for sterilization which is heated and IIlm’III’III’II/”/’M”I///"I

evaporated and in which hydrogen peroxi de evapor atedss
is used as a bacteri cisgdegcTrvYeneaespeci fically, it
relates to a hydrogen peroxide solution for

sterilization which contains | ess anmobunt of a

stabilizer added to the hydrogen peroxide solution

and i s AQEEOUSd HYDROGENAPEROK IOE FORUISTERES. T2 THTIoe

ut nost and which contains a specific additive
conponent. RELATED ART [0002] 1In recent years,
accordi ng to devel opnent of equi pnents in which

BACKGBOENRgOF, THEOANVANTIONe | i ke are aseptically filled

into vessels and popul ari zati on of PET bottl es,

[0ODbattericides wused for aseptic filling which are

excel lent in handling have cone to be desired. A
neThedprresehtchnuehyidongealptesxtdea bybubgen psroxide
evaporated by. heating to a boiling point thereof or

soluhiighefoirnsarravapetivor waidhi nswhiealied gas efvappdacgen and
. w@groxide is sprayed together with air to sterilize a
in

i e8e hyidg ogemo me rex isles tavrdna A tirA nks hegedshagaabactericide.
hydrogen peroxi de *GOOOO2*

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

[0002]

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
solution 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 method using a hydrogen peroxide
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solution (refer to a patent docunent 1) However,
involved therein are the problens that a part of a
stabilizer added to a hydrogen peroxide solution is
adhered and remains onto a spray nozzle and an
evaporator ‘to clog a narrow piping part and that
stabl e operation of an aseptic filling equipnent is
soldtsonr bedfef 00834 pStabht | daeisedt e1 pddedwexea ,hydregerd
per oxi de solution wused for industrial uses and food
theadiththvesth® préelehd thahiDipatheohydr ogas PeroOXi feéded to
sol ution from bei ng deconposed by deconposi ng
a hyonpgaenberepndai setut herf el §. a Subsé@ne@s havd s &to a
ability to forma coordi nate conpound or a chel ate
spr@pnpornte ahd hadecoaposa tifr CONPONSRNt S, nd OfoweXsig 9y dert
are used for a stabilizer, and a nethod in which
and pylaphosgphbs | cpacaticml 66 amr@sesetc i fii Coidy neduPment is
wi th inorgani c conpounds such as orthophosphoric acid
distwasbesd. far been known. Known is a nethod in which an
anount of substances adhered onto a spray nozzle and
[0O&IBlevaporator is reduced by controlling the addition
anmounts of the above conpounds (refer to a patent
docliramit] i2)ers Hoveevedded muolay éd;ddeyeai pdroxilte prodhlteiron
that an inhibition in an anmount of a stabilizer |eads
used of@n imdusasta ]l nuseskand utdpd asddiosved thydrmodyen to
per oxi de by deconposition and abnormal deconposition
inhilhiet eie i ydregspare etk ote agwll st orrageréom Hesimcs.decomposed
Further, involved therein is the problemthat an
by derarerd3ieng bawrp e s s tratreed atharseih f oSupstes cegchaving
as a nozzle, a filling unit and the |ike which are
an iolight fntogom aeeondinate 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
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a hydrogen peroxide solution is reacted with a
stabilizer having an ability to forma chelate
compound and results in eluting Fe, C and the like
to increase deconposition of hydrogen peroxide.
[0004] A sem conductor grade hydrogen peroxide
sol ution scarcely contains hydrogen peroxide
a hyl#coggo SHeuo oM asteNi s otk aresd@dd IWwizel 4 Sstuiladded
thereto. Accordingly, solved is the problemthat the
havisighid i €111 sy athefeth ancHETm O Scofdural S e 024 en
and an evaporator and clogs a narrow piping part to
elutdirsd urd), stmbdred ogres atilon 0 atcwsey ideddridddlition of
equi pnent. However, the sem conductor grade hydrogen
hydpeyexigersaiddion is required to use high grade
materials for' delivering, transporting and receivVving
[0OfCaldi ities and the |like, and sufficient attentions
and high costs are required for handling it. Patent
docuresmti chndiapare ser aldet eryid rdgein atriosn deaisd-1QagnNecarcely
47242/ 1999 Pat ent docunent 2: Japanese Patent
contApipls datdmydraipk rdpeairddNale cdhfgtilsliflgl @DMAAnSE [ URR O
THE | NVENTI ON [ 0005] An object of the present
stabinvierdn drs irett aduaalitde metdiydhogendpagayi deociokdt ienthe
for sterilization which solves the foregoing problens
profdleme drhaanttitenad t abeidhivicqueiss atthearmablaesi I estaalle onto a
operation of an aseptic filling equi pment and which
sprayamozzle 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 1: 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



stably be transported and stored even in transporting
facilities and tanks made by using an austenite base
stainless material. [0006] Intensive researches
repeated by the present inventors on relation anong
an anount of a stabilizer added to a hydrogen
peroxi de solution, the kind of the stabilizer, an
staklapopataohonresi anezsepipie i £ikbino@iimenistabd [witich can
and the like have resulted in finding that use of a
stalplyirlog ehr pespai ted sohdit $ orredvhe edn hirs tarerfEporting
concentration of 2 ppb or |less and an Al
facibhiteds rand oranks anadledsy USipphamnustemiticlbase stainless
ort hophosphoric acid is added as a stabilizer so that
materigmbl e addition amount thereof is 40 ppmat the
maxi mum makes it possible to reduce an anount thereof
[0Gffilch is adhered and remains onto a spray nozzle and
an evaporator and stably operate an aseptic filling
equirpraareive tirrsa rdhog)i mepee tread rgw tPiepipe seartt .inventors on
Further, they have found that in the above hydrogen
rel gfek@xi aRORD| At | FRQUINY d? B fe ns oy oikd der iaddarhricela hydrogen
deconposed during transportation and storage even in
perexige pptuhietacihe thiosd anfd thankstateidel 28r, i eyyaperation
austenite base stainless material. The present
residiont BrRURhEe $ caehietingd piledehtl e itdie baiseal fave
the above know edges. [0007] That is, the present ‘
resyiirhtinn Fedir@sthat &35 dlogeny Perdni e uiids gpfwrion
_sterilization which is used in an 4 aseptic filling
whicy et EhdCMEH Btteken i e PR Fellafs @and an Al

concentration of at least 15 ppb and to which orthophosphoric

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



packagi ng material by hydrogen peroxi de vapor, wherein
a hydrogen peroxide concentration is 30 to 45 % by
wei ght; an Fe concentration is 2 ppb or less; an Al
concentration is at |east 15 ppb; and a concentration
of a stabilizer conprising at |east orthophosphoric
acid is 40 ppmat the nost. Further, the present
asephvenfibhingl eqesorenta st@rwhich netawitlhioted of wessel or a
vessel or a packaging material using an aseptic
packadinggnaeeuipheoy , hwdipyersi pgr ax isieeprd po mhivihe tdien a
above hydrogen peroxide solution for sterilization is
hyd trege e ob enel i porat et ramitbn ni s hta esulg ity waidsiogeran Fe
per oxi de vapor is brought into contact with the above
congaislsed tiogpn pat kaghply omtlers sl . arBRST dvolE rRGRGARRMING t
OQUT THE | NVENTION [0008] In the present invention, a
leasy dr ogewb perokidecwutent ot iathich & stadtilazer comprising
sem conduct or grade can be used. The hydrogen
at lrarsixi gt hephasmrwofc tdwi prisselft dpwverdt itdre fioyst.  Further,
sterilization has a hydrogen peroxide concentration
the gireggenty Yovepthomeiglites [t tthe mmddminnvertticsh, far a
stabilizer (sodium pyrophosphate and orthophosphoric
vessgl T i pidkaning afadtar iand wainefare atsepdries sfidrleing
confirmed and which is designated as an additive for
U YRIRSEL HyCMRT 11619 of Heant tim Whailsdy tded alvsl vfearteyd rogen
preferably added to the hydrogen peroxide sol ution,
PeraHd A UtgrarhdisHo sptforli Id zadiibri st pdeited arldy evaporated
preferably added as the stabilizer. 5 [0009] An
and Fdyivh g st i6¥9 el o) Igezexiide yeefogr dlst presight 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.



smal | as possible, and considering inactivation of
hydrogen peroxi de deconposi ng conponents contained in
a general purpose hydrogen peroxide solution and
clogging of a narrow piping part, it is 40 ppmat the
most, preferably 1 to 40 ppm If it exceeds 40 ppm a
spray nozzle for spraying vaporized hydrogen peroxide
[0@M a vessel or a packaging material is frequently
cl ogged by the stabilizer contained in the hydrogen
perfoxiatidi tsicdrutanmsurftoro Sttgrd |dtzddii lainze mnics g recfEnddlyy as
work for adhered matters is required, which results
smalh @$ gpashinbe staid e coopeardatriony dhaar iasepionc ofi hyidi@gen
equi pnent. On the other hand, iif the stabilizer is
perowtdaddedompo siadi ¢omyornén ty dr@ageni ngeriaxialegdrseral purpose
deteriorated to bring about abnormal deconposition,
hydzoagkra peoixk e osol el safety ¢sogaisedhf | tdwerqw gsiamning
appl i cation, ppmand ppb are based on a weight in al
parttases.is [0D10Ym Heaviheret@adts, gree ferinl vsl decolffpaginng If it
conponents for a hydrogen peroxide solution, and
exceRtHMIbPPIY cdngnENtso z Tt o mexb ray imdywhmogeiized hydrogen
per oxi de solution which is industrially produced are
perdiide exhtad mostesse Fegr G ,pakagichPduatdmidlhe shyfdreagemtly
peroxi de solution of the present invention for
cloggedt iy Zdte ot akivel zoncemtrainarhsiroftid hamtkRebregedroxide
are controlled preferably to 0.1 ppb or Iless, nore
soluyfrigrerfay ystoe Ul 123 iR, ppisd aFuranimering heork for adhered
concentrations of Fe and Cr each are controlled
mattpﬁre‘ff ersabl gAY iored ppthioth | el frien plieftersbing Gtikle 6
2 ppb. In the present invention, the Fe concentration
operatiQipfl Gl P qRirtG il ring mafiameity. t en2tpgbosher hand,

| ess. A net hod
if the stabilizer is not added, a stability of hydrogen

peroxide is 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



for controlling the Fe concentration to 2 ppb or |ess
i ncludes a nethod in which the hydrogen peroxide
solution is brought into contact with a cation
exchange resin or an anion exchange resin and a
met hod in which the hydrogen peroxide solution is
heat ed and vapori zed to condense and refine hydrogen
2 pper oxirdeche @qutesanithgirsteaaior] 0GhHE Fd rdrntettyrditdgen is
per oxi de solution of the present invention for
constetiledzpbroicubary poactenibdyi om 2 Sopth deabBéss 15A method
ppb, preferably 15 to 1000 ppb, nore preferably 15 to
for300ntppbland fhet Rercpneéet abt yordStd @ 286b ppb. 1dss includes
method for controlling the Al concentration to at
a mé¢elasd 15 ppbchnthedegd rogart pedox Idevhs €hut hen hysriogeanmht
peroxi de solution is brought into contact with a
int@a¢¢@haekch3n@eare&thomremnham@®nr@yhmam@eanraﬁﬁ&h&ﬁﬁbhange
a method in which the hydrogen peroxide solution is
restreared amleviapdrizedhich comeengdr @aeh ref rarei dy ds@petnion is
per oxi de- containing steam [0012] The hydrogen
heatped oxndevapd ol ton of ¢chrdenesemd i rvEeime diydfoyen peroxide-
sterilization is used particularly preferably for
contagning zérepvessel s and packagi ng materials in aseptic

filling of beverages, foods and the like. A
[OGtldrilizing unit constituting a part of an aseptic
filling equi prent conprises at |east a hydrogen

perlaxitdee Susptadary grarax idm ssyviaporcat @f 7 heq i qpsEeechtni t h
a heating device and a spray nozzle. The structure
inverHer@nf fehastepoti zpeicdrii cat 141 beonastiiattiony jandcit least

15 ppb, preferably 15 to 1000 ppb, more preferably 15 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 sterilization 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



publicly known equi pnents, for exanple, the equipnents
described in the patent docunents 1 and 2 descri bed
above can be used. [0013] The hydrogen peroxide
solution for sterilization which has been introduced
fromthe hydrogen peroxide-supplying part into the
evaporator is vaporized by heating at a tenperature
equippadbwi th ng peaving hesedte cindli gheprapred 21 vdl y Thize
boiling point to 200C by the heating device. The
strwvaporé zelte hydf ogleal 1 pesOxskec 501 ¢H1 D Bdrrestricted, and
sterilization noves to a dowmnstreamside in the
pubkiabprkatorn byqebpmsess edf @it restdthp bslucete fe@mpidht s
hydr ogen peroxi de-supplying part or a supplying part
desaqhiledd i Bn tinelgpeneatent décumernts sl andl 2 tddscsibeayetbove can
onto a vessel or a packaging material fromthe spray
be wezdl e di sposed at an end of a downstreamside in the
evaporator. The gaseous hydrogen peroxi de sol ution
[O&lptlayed i s cool ed and condensed to be turned into
m sts, and they are adhered on the surface of the
vesBw hysirades peckceagidey swterical fior tdte fidrimaafi oni Raich
droplets to exhibit a bactericidal action. The vesse
has dreqrmel ipackdigiad) £net erlialhstjgot gk tax hkctardudivdalg part
treatnent is dried and sent to an aseptic filling
intatidpe faraimmatragess fawulsi zawl dyhédadtkieng 001 4emferature
hydr ogen peroxi de solution of the present invention
of & droistiard Inatt orheamfias hlghend grtensptedsiphartiec boiling
~acid. Al and 8 orthophosphoric acid have a function
pointy ¥prify Gdssithe dwatiing devimeof Zhenveprrphesphgtieogen
on the surface of an austenite base
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 évaporator. 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



stainless material and reduce elution of Fe, C and Ni
to thereby inhibit hydrogen peroxide from being
deconposed. Accordingly, the austenite base stainless
material such as SUS304, 304L, 316 and 316L is
preferably used as a material for parts in the
stabilizing unit which are brought into contact wth
orthdmhedmver hy dragerhgrer oxi el art iton forim a passive coating
sterilization. EXAMPLES [0015] Next, the present
film nvierswmirsimal phdrplrexyd aimechea rsdrfiddeero tetraides thdite base
reference to exanpl es and conparative exanpl es.
sta e ma ttdrel pr egehtradwventd lort ishaldf riet, iR reest mNictwed
by the follow ng exanples. The Al .concentrations, the
therf@dby cigritignittr dtydmsyeangdiexiCe conoeMeialgd akrs-omycesed.
measured by atom c absorption analysis, and the
Accastdigrasl werttereasireed t cademyadi stgr itrd eHsSS miétBAG2] [Ak16]as
(1) Hydrogen peroxide concentration Determ ned by
SUS304,r at04ig Wi 1tth e NV1EL pict ger=d flemalier neegheat @ aguieais ]
solution. (2) Stability A fixed anmount of the sanple
for e tedired-Hean staboiliizigng watidr whdidh faore Bromghs. iAfticer
cooling down, water was added 9 thereto to adjust the

conbggltuné tho &Hﬁatahbeﬁeommam@e@ndddw@@luwmgar
peroxi de was imedi ately determ ned to cal culate the
sterdfldlsqtiitan.(9) according to the fol |l owi ng equati on:

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 concentrafions, the Fe
concentrations and the Cr concentrations were measured by
atomic absorption analysis, and the others 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



H=(J" /J) X100 (wherein His the stability (%; J'
is the hydrogen peroxide concentration after heated
for 5 hours; and J is the hydrogen peroxide
concentration before heated). (3) Al concentration
Measured by atom c absorption analysis. (4) Fe
concentrati on Measured by atom c absorption anal ysis.

thef&fo Gro cadrpest ritid ovo Mass W@ Hir adefd e s itid,Otind then
analysis (6) Evaporation residue The sanple 250 g was

hydtaken perex bakeds pitedi ey Mie Pl Was @Uiculate the
therein to deconpose hydrogen peroxide. Thereafter,

stalitiei ecopasacb soing i on ses tolansiield edpidtion
pl ati num di sh and evaporated and dried up on a water
H bat(d’ /and X theh t he residue was dried at 105 to 110C
for 2 hours. After left cooling in a desiccator
(wheoomirai i g tdid icaalgelitya @ight’ iof dhhe heldadied WRSoxide
nmeasured to cal cul ate the evaporation residue (ppm
concaotorati imn taof tdre Heod eV gy ety (o I ISS)thé WRirogen
(wherein Cis the evaporation residue (ppm; Dis an
per@anoimtcqryerafrathieornr dsd thies taratedl)i.s an anmount (g) of
the sanple taken. [0017] 1 O Exanples 1 to 2 and
(3) Gonpaorratanterefxianpl es 1 to 4 A hydrogen peroxi de
concentration of the prescribed hydrogen peroxide
s o Meteisour ega d ya djtrstied afos calpaiiion3an¥llpsi s .
(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/s) X 10°
(wherein C is the evaporation residue (ppm); D is an amount

(g) of the residue; and S is an amount (g) of the sample taken.

[0017]

10
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A prescribed anmount of the stabilizer was
added thereto to obtain the.respective sanple
hydrogen peroxi de solutions, and the respective itemns
t hereof were nmeasured. The results thereof are shown

wei ght .

in Table 1. Table 1 Addition anmount of stabilizer
Measurenment results 85 % Na4P207 Evaporation H202
Stability Al Fe Cr H3Pnmg 10 H20 % % ppb ppb ppb

resi due PPM PP Exanple 1 8 0 35.29 98.72 17 1 <1 7
Exanfplagplle t 21 dhBT P tlid el Exbanpll 3 1 Ganpar ati ve
Exanple 1 6 4 35.29 99.74 19 1 <1 7 Conparative
Examplyelrdgkm Her3&kide 99n8=ntratish 2¢ tGenpakaidri®ed
Exanple 3 30 19 35.30 99.85 16 1 <1 39 Conparative
hydrogenpipe rbxXi de 3Fn1AG i®h b2 Gdh ushedl td GOt Nexty, dyhe
respective sanples 330 g were taken in a polyethylene
weighgsseP paeisocgibedobmoanaf of theaBtdabi SUS304kaspheded
(pre-treatnment: washing for degreasing--dipping in 30
ther$tonitta iaptacind ther r2 dpeurtsi-wea Sampd enhtyldl noajieer peaiaxide

drying, size: 30 X 40 X 4 mm surface area: 0.00296
solutdongas g ttheeresispeartd vestidreads athereoh wemeenstasueed. The
whi | e di pping. During the storage,
results thereof are shown in Table 1.
Table 1

Addition amount '

of stabilizer Measurement results

85 % INauBOr |y | stability| Al | Fe | cr | Evaporation

H3PO, 10 H0 . 5 b b b residue

ppm ppm pPp ppb | pp ppm
Example 1 8 0 35.29 98.72 17 1 <1 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 89.85 15 1 <1 20
Comparative
Example 3 30 19 35.30 99.85 16 1 <1 39
Comparative
Example 4 0 0 35.29 | 97.34 20 1 | <1 <1

[(0018]
Next, the respective samples 330 g were taken in a

polyethylene vessel having a volume of 1 I,

piece (pre-treatment: washing for degreasing—dipping in 30 %

and a SUS304L

]

nitric acid for 3 hours—washing with water—air drying, size:

30 X 40 X 4 mm, surface area: 0.00296 mz) 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.

11
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only the hydrogen peroxide solution was exchanged wth

new one after 7 days and 14 days passed since

starting dipping. The 1 1 -a hydrogen peroxide

sol utions taken out after 21 days passed were used to

measure the sane itens as described above. The

results thereof are shown in Table 2. Table 2
hydMegenr peenk i dessbl et HaO2 Siledn lbliy #ANtde £ days passed

Evaporati on ppb ppb ppb residue m Exanple 1 35.24
wer85udd 180 4mda sur&EXen®| €arde 3bt éls 85s Ae ddr Bodd I&bove. The

Conparative 35.25 69.90 20 65 16 6 Exanple 1
resibupatiadraef dxanphew? 35.PabB8.H9 19 59 15 20

Conparative Exanple 3 35.26 91.80 20 92 21 40

Corpaslad iZYe Exanple 4 34.91 78.68 17 6 1 <1 [0019]

Exanples 3 to 6 and Conparative Exanples 5 to 6 A

hydr ogen peroxi de concentrati on of the prescribed

hydrogen geroxi de soluti on_was conirol f ed to about 35
% by wei dht— The prescr 'ERFYLABERESTBPULHE stabilizer
and al um unM,0, | Stability | Al | Fe | cr |Evaporation
3 9 ppb | ppb | ppb residue
ppm
Example 1 35.24 85.24 18 4 1 7
Example 2 35.27 85.45 17 5 1 19
Comparative
Example 1 35.25 69.90 20 65 16 6
Comparative
Example 2 35.27 88.99 19 59 15 20
Comparative
Example 3 35.26 91.80 20 92 21 40
Comparative
Example 4 34.91 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.
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nitrate were added thereto to prepare the respective
sanpl e hydrogen peroxide solutions, and the
respective itens thereof were neasured. The results
t hereof are shown in Table 3. 1 2 Table 3 Al um num 85
Y% nitrate HBPO4 H202 Stability Al Fe O (reduced to
ppm % % ppb ppb ppb Al atom) b Conparative Exanple 5
0 Z@5l&e5399.94 <1 <1 <1 Conparative Exanple 6 0 5
35.24 99.91 <1 <1 <1 Exanple 3 50 2 35.23 99.91 60 <1
<1 Exanmple 4 50 5 35.21 99.97 56 <1 <1 Exanple 5 100
Z 3521 991881 kP <1[s% ¢ Bxanpte[6 100 5 3b. 20799.97
109 <1 <1,iEP920] The gr@spechoye | sappi8syI3A19 Waie | cr
taken in|arpahyet Ayl ¢ngpm Viessel having a voké,;ms ?{,bl ppb
L, and a|3WUS304 ppie¢e (prie- treatment: wgshing for
Comﬁ&@itﬁaﬁél mg-dipping i1h 30 %nitri¢ acid fdr 3
Exahple s> washi ng Wi th wat ef - ai B2 Aying?9si%ze:] 36 X 43 X &1
Comparatsivief ace area: 0. (00296 nQ was put t herlein gnd

Exaspbe éd_afl  roofh t enpér at urle3whid ¢ dPppilng.| Ddrijngt he <1
ExaRp 0L ge, |only e hydrogen 399{30 ' d§9 SRl uti QR vas; |

cxunangcu wth—rew-one—af tiet Jayo atd—I4—days
Exappkesdd siince sttrting df pgi AY- 21The ay-P’ogen Sopar oki de <1
Exaffldlld ON$ takgpoout after 1245days passed Veifs ysed to
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-

o

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 mz) 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.

13
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measure the sane itens as described above. The results
thereof are shown in Table 4. 1 3 Table 4 H202
Stability Al Fe & % %b b b Conparative 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
Exdrgidlee 64 35. 17 98.83 115 3 <1 | NDUSTRI AL
APPLI CABI LI TY [0021] The present invention nmakes it
possible to stably operate an aseptic filling
equi prent W g iUt | &da®Ng A PART [Ofre SLaPF | zer added
to the hydrogen pgeroxide sol utdgm |t gpbe pa@hered ard
ConfrepRit v@Nt|0_a sprpy nozzl e amd an |[evaporator|to clog
Exaanpias row i pPngopart 8Su® as|a<hozzl &. Fu?lhErb i f
Conysd iwg gngporting facilitiés and tankls made by using
Exgﬁgigiﬁenitég'%ase st&i-§less | nteri af, hyt opgen

xR 1e [15350pECETY ooogompsgd, [and ThereTpre the

yotr-ogen—peroxtaersotut-on—ecan—stabby—-be—t+ansport ed
Exagpd estéor ed. 3341 €1LAI M84.05 58 4 <1
Example 5 35.18 99.26 117 1 <1
Example 6 35.17 98.83 115 3 <1

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.

14
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1. A hydrogen peroxide solution for sterilization
which is wused in an aseptic filling equi pnent and
which sterilizes a vessel or a packaging material by
hydr ogen peroxi de 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 accanegntration of a o
stabilizer conprising at |east orthophosphoric acid is

1. 40 pparogent perdide 2olAtsber itbirzishgragtihadibar waich is
vessel or a packaging material wusing an aseptic

used iin isly £oppPiEntil COPré iiPnen StE ivh WH Grediltizes a
above hydrogen peroxide solution for sterilization is

vesdwehted anshevapi@tmat anthi Moy edir s @sill 3d gk fyed rRgedy,
peroxi de vapor is brought into contact with the above

wheneigsed loydr paeak asg gk it efdriden tSratArorasiept3ic dd 145 g by
equi pnent using the hydrogen peroxide solution for

welgdtter idn Zid | aom@sntdestcirdrbeits i pdmion 1,esdtersai mla
material of a part brought into contact with the above

condgrdriogeivper ®xa tdel essod tutl Drpdlor atderd |daadidmiydtsiaan of a
austenite base stainless material. 15

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 peroxidé 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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