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1 DESCRI PT1 ON ORGAN C PERACI D POLYMER
COVPCSI TI ON AND PROCESS FOR PRODUCI NG THE SAME 5
Technical Field [0001] The present invention rel ates
to an organi c peracid polynﬁg-containing conposi tion
excel l ent in disinfectant, bl eachi ng and cl eani ng
ef fects. Background Art [0002] Conventionally,

vari ous peroxi des ha d for disinfectant,
bl eachi ng and cl eaﬁ)l %%%f% &13 OArﬁ)ng them 15
performc acid, peracetic acid, perpropionic acid,
perbutyric acid, permalonic acid, persuccinic acid,

per gl ut ar pReARITe: PHMICAY RoLy¥ifid coMidsTiriN Guasi d,
percitric acid, perbenzoic acid and perphthalic acid

are known as aPROCESS|I EOREPRODUCINGEBBE $AMECI dS are
useful in applications of disinfectant agents, 20
bl eachi ng agents, cleaning agents and epoxi di zi ng
agents. However, these organic peracids are not
T ar Figléati sfactory in terns of stability,
[O%ggr, wat er solubility and the like. [0003] Patent
dment 1 discl oses a m | dewrenovi ng agent 25

conposi tion _cont.aini ng peroxi and an organic . .
ot yrare RS DG TR S ef AR 2L R Bidp s peracia

po%PﬁErLEog@§§nH9PIEE@%gi%ﬁﬁiﬁiéﬁHefﬂ .Hﬁfﬁnqﬁginfe?tant,

eachi ng and cleani I es. at ent cumen
bléacBPRg Bab. cApRI.nd aifdpen Publication No.

S61- 158907 2 Disclosure of the Invention Problens to
BabkgBolnddaky t he | nvention
[0002]

Conventionally, various peroxides have been used for
disinfectant, bleaching and cleaning compositions. Among them,
performic acid, peracetic acid, perpropionic acid, perbutyric
acid, permalonic acid, persuccinic acid, perglutaric acid,
peradipic acid, pertartaric acid, percitric acid, perbenzoic
acid and perphthalic acid are known as an organic peracid. These
peracids are useful in applications of disinfectant agents,
bleaching agents, cleaning agents and epoxidizing agents.
However, these organic peracids are not necessarily satisfactory
in terms of stability, odor, water solubility and the like.
[0003]

Patent Document 1 discloses a mildew-removing agent
coﬁposition ceontaining peroxide and an organic polymer. The
peroxide used here has such a defect that it does not have
sufficient disinfectant, bleaching and cleaning properties.
Patent Document 1:

Jpn. Pat. Appln. Laid-Open Publication No. S61-158907
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[0004] 5 The problemto be solved by the present

invention is to obtain an organic peracid

pol ymer - cont ai ni ng conposition having excellent

di si nfectant and bl eaching capabilities, having

satisfactory stability, being | ess in odor and having

sufficient water solubility. 10 Means for Sol ving

the Problens [0005] As a result of the intensive

studies to solve the above problens, the present
Diin]séentors Qav found that a conposition 15

TONPEFRT NG aR*8r §BKPBEE8Paci d pol ymer obt ai ned by

t] tLeast. part,of the carboxyl groups in

Pr%jgg@%r{ﬁ%?%%a °S‘ﬁ? sggf 1] %’r"geé*ﬁ’c‘”hci d pol ymer into
ropegpxycarboxyl groups is excellent in disinfectant,

bl eachi ng and cl eaning capabilities, excellent in

st abi théypr&iel 88 t&SSe i S 0604 @?dtﬂ@%afégéﬂfiiqmention is to
water 20 solubility. Mreover, the present inventors

obtrmie shoandahhatpemdend pprioghet Agodt £0APOS Iddr¥bsition having
containing the organic peracid polyner, conversion
eXGtl b oids igfeupant nand bilgamid nac ichpaal iyineri dgyt having
er oxycar boxyl groups by hydrogen peroxi de can
Sats‘r 55 SeePiidildnt:| hebpaebnssoin asiongand Hawimmeucficient
cid an acid catalyst in addition to the m xture
Waé%rtﬁéyaﬁékéﬁ%'acid pol ymer and hydrogen peroxide
Summary [0006] That is, the present disclosure
relates to a disinfectant, 3 bleaching and cl eaning

MEdaynyggtgdyyfﬂgi DIPE f?Q r producing the sane
shown in the folﬁ%mﬁndaél %o (21). (1) According to

[00®@H]i rst aspect, there is provided a disinfectant,
bl eaching and cl eaning conposition characterized in
t hat Ad acorpuiliesfanher arich Peracdtidd@y/ /R solve the above

problems, the present inventors have found that a composition
containing an organic peracid polymer obtained by converting at
least part of the carboxyl groups in the structural unit‘s of an
organic acid polymer into peroxycarboxyl groups is excellent in
disinfectant, bleaching and cleaning capabilities, excellent in
stability, being less in odor and has sufficient water
solubility.

Moreover, the present inventors have found that, when
producing a composition containing the organic peracid polymer,
conversion of carboxyl groups in an organic acid polymer into
peroxycarboxyl groups by hydrogen peroxide can proceed
efficiently by means of using an inorganic acid as an acid catalyst
in addition to themixture of the organic acid polymer and hydrogen

peroxide.
Summary
10006]
That is, the present disclosure relates to a disinfectant,



obt ai ned by converting at |east part of carboxyl
groups in the structural units of an organic acid
pol ymer into peroxycarboxyl groups, hydrogen
peroxi de and an inorganic acid. (2) The conposition
according to (1), wherein the converting ratio of
carboxyl groups into peroxycarboxyl groups in said
organic peracid polyner is not |less than 5% [0007]
(3) The conposition accordi3ng to (1) or (2), wherein
t he nol ecul ar wei ght of said organic peracid polyner
is 500 to 100, 000.00. (4) The conposition according
bleeldhlafc};ya@sﬁiecﬂfeaﬁi)ugt ecidpsivhieneiand saipdceeganifér producing the
is at least one selected fromthe

eracid
samég e o SF%?I hg* bP" ped pbt yat? yi4 ¥ -aci d,

(1) PEARSHIHIRS NAET AbdcE tRE id providEd PALY
peracrylic aC|dbgopoI; e pernétﬁg%?’ ?%ﬁg%?ﬁcmwmngmxmmmum]

ChaXGSHGIyHER, LBOFRAT ot b SETRF Lopdl P Gam S areEgcid polymer

obtéa.'f:%rdeorgy Eggggl‘tll(lé) a-Ehel@QgPoiﬂarLtorb@CEQEngQlt%r%ﬁ}ﬂs in the
one of (1) , Wherein thé concentration” of "sa

strysytgasilc lﬁé?rf%ﬁ:l @f p@ll’ynéfgfli%lQ ta@lQO%%yyma/nfeu ghto peroxycarboxyl
00 T, 1 wher ei n
gio%?% %kdrgggn ggrggfggsé<%queaS§¥éHﬂl % ) '

inorganic acid is one se ected from
tﬂhﬁgpamm@saansnsﬁpngrdﬁngukbuﬂﬁd atiegein the converting ratio

aci, n ophosp horic acid. 4.
o R A B Pa RE P AERPBORE CotphEs, gipgpaia ovaanic
peradldf@bﬁhmer tonpet sessa stabi3t zer. (8) The
[ooéﬁnp03|t|on according to (7), wherein said stabilizer

|

| east one selected fromthe group consisting
) TheobhppbBosSphOra€cosinly o hyy weyethanembreinbiBe molecular

_%%gﬂosphonlc acid) or a salt thereof, C)yroph 8hate
we QhefapRoSPARRLC R A 1 FOTTIE dd B0 G@lé}] ey . 0o.

(4) ABOT dbifod Pr Rors€60BErasRect ot hale bse PRevided @& (3), wherein
rocess for producing an organi c peraci

Saldgo‘l)wl%oﬁﬁﬁﬁ‘ﬁ?—ﬁg ch-é’ﬁﬁ-ém ¥ oRtcorAisi AReafedrganfc from the

groupel@sid QYRS s OPLaLAedabYy1ic acid, perpolymethacrylic acid,

perpolymaleic acid, peracrylic acid copclymer, perméthacrylic acid

copolymer, permaleic acid copolymer and salts therecf.

[0008]

(5) The compesition according to any one of (1) to (4), wherein

the concentration of said organic peracid polymer is 2 to 50% by

weilght,

[0009]

(6) The composition according to (1), wherein said inorganic acid

is at least one selected from the group consisting of sulfuric

acid, orthopheosporic acid and pyrophosphoric acid.



converting at |east part of carboxyl groups in the
structural units of an organic acid polyner into

per oxycar boxyl groups, hydrogen peroxide and an

i norgani ¢ acid, which conprises at |east a m xing
step of mxing the follow ng conponents (i) to (iv)
(i) an organic acid polyner having carboxyl groups in
its structural units, (ii) hydrogen peroxide, (iii)
an inorganic acid and (iv)s4water. [0011] (10) The
process according to (9), wherein the mxture is

mai ntai ned for a period ranging from21 hour to 1

7) MoRé Nedifb$A oM ad G- B8RP -+ 4 0012 ond e I 0GEsS A
according to gb) or (10), mherelncgéré%iyﬁngroupgs Ilt further
I

Comp ReSe rfyGt@Pall 18t s of said organic acid polyner are
(8) CORVeErdgth<1i:NLY RE F8§&9ﬂ baxyl 4 géangxln Ssal fabilizer is at

converti ng rati o of not ess h al
183%%eﬁne(Iﬂglénﬁgdprﬁnesstaecogdmm@ tonahyt omg oﬁ‘(&btﬂdphosphorlc

11)., ul.a ht of s i d organi
el ek ndng i, B 88 @B B oo 3T oy Mgt thereor,
Pyrﬁwhﬂﬁﬁhﬁt&ccOEdBmgtEphaayhane ahd(@)pie (ikR)s wharei n
[0‘§Eﬁ‘j organic acid polyner is at |east one_ selected

omthe group consisting of polyacrylic acid,

(9} Acccp@hg/msmm ashdce tied il propiaky arploeds€for Q@ﬂ&lng%ﬁ Bbghxhlé: péi‘&hdjpolymer-contaimng
nmet hacrylic acid copol yne maleic acid

Compoﬁglx?ﬁler CEOMHT SRS tFer éﬁ?ga?llch) PFFfécﬁiiOCE%Jste’: cbtained by

conwntdindi Y LLeaafypane ef é&%bbﬁyi1§}®M@§rfﬂ Hé“%tructural units
n1X|n rati o of said conponents (i) to (|v) 'S at

of BRgATGENACI BCiFHI PREYRES tlélmwwowagmoxyﬂydmgw hydrogen

perdaﬁ.rdéméi@, . LSRR Vel ORL 4, 80y | d
to 10% by weight, and water: 20 {0 gg@gﬁfg&sa§{ iefs? 2 mixing
step of mixing the. follow1ng components (i) to (iv) :

(1) an organic acid polymer having carboxyl groups in its

structural units, .

(1i) hydrogen peroxide,

{iii) an inorganic acid and

(iv} water.
[0011]
(10} The process according to (9), wherein the mixture is
maintained for a period ranging from 1 hour to 1 month in said
mixing step.
[oo12]
(11) The process according te (9) or (10), wherein carboxyl groups
in the structural units of said organic acid polymer are converted
into peroxycarboxyl groups with the converting ratio of not less
than 5% Iin said mixing step.

(12) The process according to any one of (9) to {11), wherein



wei ght. [0014] (15) The process according to any one
of (9) to (14), wherein said inorganic acid as at
| east one selected fromthe group consisting of
sul furic acid, orthophosphoric acid and
pyrophosphoric acid. (16)The process according to
any one of (9) to (15), a stabilizer is further
m xed in said mxing step. [0015] (17) The process
according to (16), wherein 3said stabilizer is at
| east one selected fromthe group consisting of
ort hophosphoric acid, 1-hydroxyethane-1,
thel-hb5éphnapheriighaci ¢ orsza dsabtrghheteafcid polymer is 500 to
pyrophosphat e, hexamet aphosphate and di pi colinic
100&%98 OO(18) The process according to any one of (9)
foot81(17), which further conprises a diluting step
wherein a diluent is added following to said n1x %
(1331 &pe POOTBTS 62°¢AY) 1L CSt dithy TE £t hi v dpdcey) - wherelin said

orgﬁh@&e Aélcpf?w?ﬁgrafi@f gani t.per aghd selected from the group

pol ymer - cont ai hi ng conposition groduced y the
conpiekess difsposerratdve, awﬁchpe WPF F s b or gahitc polymaleic
ac1ger%&! 1E%|%ﬂ§&i ¢ 4 bMeﬁﬁ%égyblchygéﬂﬁGEOpolymery maleic
pér oxi 2 to 50% by i'ght, and an ‘i norgani c acid;

acig. mopolﬂmﬂéknnd\makyﬁ th@zepfAccordlng to a fourth
(1428%%%tproggrg a%cBE§Y#%egoaQn rggglgfper@9l%o &3 ,Wherein the

cont ai nirng t ed np05|t|on obtalne
mlxdnbutamgothé cragiani aompemaeite  pal)y ner - CﬂmMaumlngaL Organlc acid

cl osed 0017 o .
PoLGBRL L. heht | B bat i Do N IERES] WM ELF biss % to 60% by weight,
an mnlodg\amemawhag agentcoC Aot | i ant aimi ngpper;oxi@deto 20% by
and an organic polynmer. However, it does not nention
welghyt hi ng about an organic peracid pol ymer. In
[ooaddi tion, even if hydrogen peroxide is wused as a

per oxi de and an organic acid poly |s used as an
15&5%.%%%@%@%9%1@@ b&t @AY Baeuﬁfent 9 &h (14), wherein said

ino®¥hheRehyi §MBLl ;amuRk: one selected from the group consisting
of sulfuric acid, orthophcsphoric acid and pyrophosphoric acid.

(16) The process according to any one of (9) to (15), a stabilizer
is further mixed in said mixing step.

[0015]

{17) The process according to {(16), wherein said stabilizer is at
least one selected from the group consisting of orthophosphoric
acid, l-hydroxyethane-1, 1l-bis{phosphonic acid)or a salt thereci,
pyrophosphate, hexametaphosphate and dipicolinic

acid.

(18) The process according to any one cof {(9) to (17}, which
further comprises a diluting step wherein a diluent i1s added
following to said mixing step.

[0016]



of an organic peracid polymer is produced in the case

not conprising an inorganic acid as an acid

catal yst, and perfornmances as an organi c peracid

pol ymer can not be exhi bited. Advantages of the

Invention [0018] The conposition of the present

i nvention containing an organic peracid polyner as

an active conponent, has excellent disinfectant,

bl eachi ng and cl eaning capabilities conpared with a

conposition containing peroxides such as organic

peraci ds used for conventional disinfectant,
(19) bl &mcidinggroan dhntéﬂ m:ait,n gle&genbﬁ)vgﬂéd an d¥fEme ﬁéf%jﬁdj &Jlﬁlgzﬂiﬁr—containing

an. or ic.ac 0 a rogen peroxide. .
compB ST Gt et A leeEahow BT GAGHT REpea i ueRiFsi poimer
2 to 0¥ Bcvagtevietrogaorepaidl2 v 504 bh eRezhh avd AUinbAgniS R 0.1 to 10% by
wei gffectlve oxygen 7 concentration. Further, the

onposition of the present invention is
(20) charxadingd #f2drh spédnaliere 1 ipfv.edet AL oREGAPr i ORI Afek-Gontaining diluted
com_ggk%nqg.ig st%PLe 3%ﬂ not. easi%y econposed, the . ]
PP NTERIANT, VP Ao PR ek GOuN4 RS SopRfsitign fdisclosed
- abovecan not be defected under 5 the |ong-term storage. In
addi tion, since the organic peracid polyner used in
[001{7de present invention has |ess odor and has
suf fi ci-gnt r LubiLjty, it is easy to use_the_
conposﬁ??%ﬁ&ﬁ%% F%gt%SQ%dOfPSEFHb i t¥ Nyt hg. discloses &
mild@heremovéngita@snExcebmpusitﬁ@npr@@hk@&ﬁhh%typéﬁgxi&e and an
orga®gn Re confort %{% applied not only for 1 _
A AGuStT i  fus Vi 'sotF orduoTre 8P c T§8E IcPOGIYtimg about an
crgaaddi beeaciacpoL¢hag. t Ont BARQAGRSS Qbnt he BY8368Ln peroxide is
i nvention, since an inorganic acid is used as an acld N
-used. A% PstPET PGk 83EI G (eqEANST | apA G erelORY Gfs used as an
orgab@EbPYYimeF OUPScHA Btk PPaRLHaci d pol hLh .
7 hydrgge%mperoxide proceed quicﬁ%?aﬁé a@hgxg?%%§% ofall amount
of B8P pPEEBRIRAQ RRFIBAT arORFNeYyr obps mumdiucedches t bhe case not
comptheigguihi bri t d t.he _hi.gh ntratioqn_of _
‘ pperoxgca#b%%??ggé%ﬁpg?y@hg%e %ré?hgtnggggéérbF%gtserformanceS
as afrpddeeia peracid polymer can not be exhibited.

Advantages-of the Invention
[0C18]

The composition of the present invention containing an
organic peracid polymer as an active compeonent, has excellent
disinfectant, bleaching and cleaning capabilities compared with
a composition containing peroxides such as organic peracids ﬁsed
for conventional disinfectant, bleaching and cleaning agents or a
mere mixture of an organic acid polymer and hydrogen peroxide. It
exhibits higher disinfectant, bleaching and cleaning effects even

compared with those having the same effective oxXygen
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product having a high concentration of organic
peraci d polyner 20 using a solution containing a high
concentration of an organic acid polyner. Thus, a
conmposition containing a suffjcient anmount of an
organi c peracid polynmer can be obtained. [0020]
Further, since the above-nentioned equilibrium
reaction. 25 is difficult to proceed und he | ow
o GROSERACTon BT AHCGr gl CRECE poIVet, T %€ SRt
i %%}ycito% q_fsf Ic%'a.q_’rgét bzte% N8 t%oég)oséﬁﬂ%n tq%a\gr%n% peracid
1"oW concentration of ‘an organi ¢ geracid polyner Wi th
pd1&h@ld vel ¥t hhgh WALeRocoMt &Ny VS SEseACAHAING itFectant,
the process of the present invention, it is possible
b 16 i odUE 8d ac DS ik s RAvirag fsudf irtitePe @beted under
of an organic peracid polyner by processing the
thabovegreatrinonedragei | | bm addigdcti,onietki chemntganic peracid
under the high concentration. Therefore, by diluting
PodpEerougani ¢ Npdrcitd grsinmern eonpost thah ters odor and has
roduced, an organi ¢ 5 peracid,pol yner cquosition .
54 §&Fﬁ&“§nvaE8ﬁcgﬁ#PQﬁ#&EyéaﬁtbéS %%?3i%%di e the composition

. efficientl Best e far rrying,Qut the Inventiaqn
75T OF B Bt Batartt e 15 Ardot eant iy “Lellent
i nCOPROBL LLQN: 1 P, gy S tgot Sach di¢LABLGn1y £
lnc%npos%t%%nlégy ?ﬁ%%ﬁ$gggdggfﬁ¥£%t!on %%ﬁ%?ﬁé%%ﬁan "Only ot
i n@hG&M; G 1 PeAC LA PANERIEAS dakRCtd ues£onponent . (1)

Organic Peracid Polyner: 15 The organic peracid
[opakyner in the present invention is a polynmer having

a structure wherein at |east part of carboxyl groups

i n t hdrstadgtitturcal, wridsrdinantor gani gracéds pof ynke present
_are converted into peroxycarboxyl groups. Exanp]es
InyRarésn i Atngle2Perporyietylacidcidusegd as an acid catalyst,

eBSHRALYTELGET A C 20 PEIROIMIELELC a0hS g roups 1n an
or%ggglcyggrid Bgiyrrl%le%i&%ieﬁikgydrogen peroxide proceed quickly to
the direction of producing peroxycarboxyl groups and reaches to
the equilibrium state under the high concentration of
peroxycarboxyl groups. Therefore, it is possible to produce a
proeduct having a high concentration of organic peracid polymer
using a solution containing a high concentration of an organic
acidpolymer. Thus, acomposition containingasufficient amount
of an organic peracid polymer can be cbtained.

[0020]

Further, since the above-mentioned equilibrium reaction
is difficult to proceed under the low concentration of an organic
acid polymer, it is not easy to efficiently obtain a composition
having a low concentration of an organic peracid polymer with
relatively high water content. However, according to the process

of the present invention, it is possible to produce a composition
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copolynmer and salts thereof. Exanples of the salts

i nclude sodiumsalts and potassiumsalts. The
organi c peracid polyner of the present invention is
at | east one kind selected fromthe 25 group

consi sting of the above conpounds, anong which only
one kind nmay be used or two kinds or nore nay be

oAt 0 1 Gk BUyI® UL [BEERe1 S polymer by
I ' f [, % . .
or SR BT Ol GBS L5 BLELELIOLY Sl TBLE o ecgiciontny

unlde tniheresf dendqusierally, 99% aee el 8fetahl¥ing the
70% further preferably 50% The one wherein the

or¢anver pie@ dial i liyEnd 0@ dn@ Gan st xdigidduced, an organic
di sinfectant, bl eaching and cleaning effects

pegatfidc perdtyime rasccup s ioriganitapet@cady dheceanershesei can be
the converting ratio is too high may have difficulty

obitg irgduddtivrient{loo23] The nol ecul ar wei ght of the
organic peracid polyner is preferably 500 to
100, 000, nore preferably 2,000 to 20,000. Wen 10

t he | ecul ar, wei ght t organi c_peracid pol ynmer
Bepl*pRae G GRS S TAATSRELT ol ean ny
[035? cts as an organic peracid may not be exhibited

sufficiently. The one wherein the nolecular weight

1.t5§%§9%eb%éﬁ¥)'Blﬂbdﬁﬁhﬁrﬁﬁﬂ(Hfééﬂiﬂéycéﬁbosition:
manuf acture. 15 [ 0024] e concentration of the ,
or ganimhepanading ealapsr bilkathe ngdegdn Bstanhg composition of
bl eachi ng and cl eani ng conposition of the present
thienpertieon isvendfiemalklono? itses50% byrgeeiightoe mmriel polymer as
preferably 2 to 15% by weight. That is, it is
anpgs§ilFke cogRatsa ldi si nf ect ant, 20 bl eachi ng and
cl eani ng conposition of the present invention to

(1¢ont al ¥&1 4t iRRI3FH g vBifdent rati on of an organic

Per ol QPRRNTE! gl ROTRISLO PG 00 1 G on 40
a 95£§hgylB¥vkﬂgn9n§£§ﬁéyﬁ§e yﬁ&?ein at least part of carboxyl
groups in the structural units of an organic acid polymer are
converted into peroxycarboxyl groups.

Examples thereof include perpolyacrylic acid,
perpolymethacrylic acid, perpolymaleic acid, peracrylic acid
copolymer, permethacrylic acid copolymer, permaleic acid
copolymer and salts thereof. Examples of the salts include
sodium salts and potassium salts. The organic peracid polymer
of the present invention is at least one kind selected from the
group consisting of the above compounds, among which only one
kind may be used cr two kinds or more may be used together.
[0022]

The lower limit of the converting ratio of carboxyl groups

into peroxycarboxyl groups is preferably 5%, more preferably 7%,
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t he concentration of an organic peracid polyner is
too low, 25 disinfectant, bleaching and cl eaning
effects as an organic peracid nay not be exhibited
sufficiently. However, since the disinfectant,
bl eachi ng and cl eani ng conposi tion of the present
invention is excellent in disinfectant, bleaching and
cl eaning capabilities of the organic peracid
Tydiherepreferpd lposst bl e The hoohexhibitt skeaklodnts preferably
i sinfectant, bleaching and cl eaning effects_
O oIS ey 1/ e CORUST (F GRS Sial Y (R8k:  The one
Ther.ef ore, the bove-ment i oned concentration of the.
WS Gan %hﬁercé)cr%v BotYer™ - Shot dHot T Be %a@al?tr?%ﬁl%\w{})lt
dils'irﬂfte%‘%'an‘rt ,[ QQ%%]cthl 88&C&@Jﬁﬂ%’%f‘%“eé&es%@g@hgntly as an
peraci d pol'yner of the present ihvention can be
or@deingnbeed Ay; .t hethel bowi nge et hepmd | Ehve oIl Bl is too
. In addition, the converting ratio (% of carboxyl
highompy ihatve: pErokiyoarboxyl mgrroufsctoan: be det erm ned
by the 10 mathenmatical fornmula (1) (see the
[09@Bdematical fornula (2)). [0026] (Mathematica
Formul a 1) P=QXR/ 100X (C+16) /C (1) R=(P/Q .
XC (G Mgy r wslqigp A Yhe thgaboyveracid polymer is

t hemat i f I 1, P h _
B g iaeN LYoty bk O OPnB08r glios PRET SEPH. B y et HpsgyP00 - When
th@ﬁﬁgmééulg& &ggéﬁ§eg%%:ny%n%ﬁﬂﬁgptEagbg%ABf}th%r is too low,
organi ¢ "aci d poFymer betore perogl ation ?Aygy ‘

41 WehgRL) ank I @RIRRENLR, they Cony LG AL 0; 205 0fn organic
car boxyl groups into peroxycarboxyl groups (95, andr%:
pef-aph eseay hdtheaekaepl abdweh 8t c Dént he. or gl 6nacherein the

pol ynmer per carboxyl group respectively. [0028] (2)
moQekel aCompdrgit she 2 KHudriagem Rgr axa@erave difficulty in
manufacture.

[0024]

The concentration of the organic peracid pelymer in the
disinfectant, bleaching and cleaning composition of the present
invention is preferably 2 to 50% by weight, more preferably 2
to 15% by weight. That is, it is possible for the disinfectant,
bleaching and cleaning composition c¢f the present invention to
contain relatively high concentration of an organic peracid
polymer. The composition having tco high concentration of an
organic peracidpolymermay have difficulty inmanufacture. When
the concentration of an organic peracid polymer is too low,
disinfectant, bleaching and cleaning effects as an organic
peracid may not be exhibited sufficiently. However, since the
disinfectant, bleaching and c¢leaning composition of the present

invention is excellent in disinfectant, bleaching and cleaning

capabilities of the organic peracid polymer, it is possible to
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The conposition of the present invention may conprise

hydr ogen peroxi de other than the above-nentioned

organi c peracid polyner. The conposition of the

present invention usually contains hydrogen peroxide

which is used for converting-¢arboxyl 11 groups in

the structural units of an organic acid polyner into

eroxycar boxyl groups at the step of producing said
exgéﬁaésﬁiﬁ:@hlen‘s,i Atelhydebgeh, pekoxiieng tgel f©ligagiing effects

di_si nfectant, bl eaching and. ¢l eaning. capabilit.ies,
Su‘rftflEéﬁleﬁb’lﬁ‘é%“ Aét “lun “P&Sc}it%ioﬁfje%fjgﬁt{teg-bl e@%%’?%ore' the

and cl eaning effects of .t.he c sition_as ol.e
bR RGP e SR i e e ah BT & JiT T ReyE i Lyer
snbh§ SSALW! bANba @l SHfhiG] entsdmpunt of an organi c

peraci d polynher by equilibrium reaction with an
[oopgani c acid polyner. Therefore, by the conbination

of an organic peracid polynmer and hydrogen peroxide,

10 di gihef echaeht rhliteachibigthade ey@aht nge eid et tmoofmer of the

the conposition of the present invention can be
preapnovieuiertOigaotantes deteemingd lontor hiydvrogeng mathematical

peroxide in the conposition of the present, invention
forguppetierabl yI2 3 Epbehy the gREveRbred Les 5t dferablrprpoxyl

5 to 30% by wei ght. Wen the concentrati of .
TERgHR ogBhOpEPbRF L SO I G st e THned by the

nipc raci ol r, pro e i bri

na P LR SN TR Pt P et g o e @)
[odakhsfactory and disinfectant, bleaching and

cl eaning effects of the present invention may not be
(Mexhehhteds20rsuhliici @ntly. On the other hand, even if

the concentration of hydrogen peroxide is too high,
p=pber aboye €ff1eot/ can-nof be i nproved, and a probl em

with security may occur. [0030] <lnorganic Acid> 25
R=AR/Dhet@ani€l aci<xd @an ‘d@hance the effect of

i ncreasing the concentration of an organic peracid
[0B87¥ner in the conposition of the present invention.

The reason for this seens. . :
%n tge above mathematical formula (1), P represents the

concentration of the organic peracid polymer (% by weight), O
represents the concentration ¢f the organic acid polymer before
peroxidation (% by weight), R represents the converting ratioc
of carboxyl groups into peroxycarboxyl groups (%), and C
represents the molecular weight of the organic acid polymer per
carboxyl group respectively.
[0028]
{Z} Other Components:
<Hydrogen Peroxide>

The composition of the present invention may comprise
hydrogen peroxide other than the above-mentioned organic peracid
polymer. The composition of the present invention usually

contains hydrogen peroxide which is used for converting carboxyl
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that the conversion of carboxyl groups into

peroxycarboxyl groups is pronpted since dissociation

of carboxyl groups in the organic 12 acid polyner is

restrai ned under the |nflueni§ of the inorganic

acid. That is, under the absence of an inorganic

acid, it may be difficult to obtain a conposition

haV|ng such hig concentration of an organlc(feracid _
gﬁﬂﬂgﬁwép égetﬁErBFégéﬁﬂ Bnihverti dn. oAt Hpla-id polymer into

I nor gani c agf i.nclu ted fromthe.

d
DR R ggatl?ar%%&a Se88 T bERobERlH 1 Mg izion.
s iRHO B'}S&gg%' 898 Qda%£¥e9@eh§§n@1§{§f@@éa§@n hpleeachdlng and

used pendent or two kinds or nore can be use

c1kegat &apgﬁelie1@gncgaté@ftﬁﬁb@ée%dtn@m?nw Bditfectant,
is 0.1 to 10% by melght preferably 0.3 to 5% by

blweicghtng Mhan-iden Coneeiid@ats @f oheafbmpdtol gt Gsaai whole but
is too |l ow, the above-nentioned effects can not be

alschicevedneféicoenahg. mEvenenénthe(someeht tationitis solution)
too high, the above-nentioned effects can not be

Ofi W%%HQHH@H{O@G@Wf adspgppniiEdreradid pe lypefrepaisiaa i Librium

t he conposition of the present invention
reé& PPS¥§t§‘§PaQHQQﬂ&C %ﬁ}qﬂﬁﬁ%ﬁﬁ%FstaBPFF?SPrﬁnt@Y the
the.stabilit eraC|d

Comﬁn%%%%sé Iag)gbﬁganlc erac:.é{ o) lyanpero%g%r}ln%r OV%%H peroxide,

ymer ~and rogen peroxitde “‘can

dlé&%f%%@ghk'ZﬁiéaEHEPﬁeéﬁ&Hﬁﬁaﬁﬁﬂuf%f%%%@saéft e composition

stabilizer. Especia Is preterable to select

ofon@ef pedsthe ghwé%ﬂaaﬁﬂéad'Ek‘ﬁmﬁ&&ﬁ&ﬁhosphorlC
acid, 1-hydroxyethane-1,!|-bi s(phosphonic acid) or

[osaBUS t hereof, pyrophosphate, hexanetaphosphate and
di picolinic acid. 25 Exanpl es of the salts include a
sodi ufihsatonaadt aapovassi hydsalgen panexihe én the composition
preferably, a sodiumsalt. Only one kind of them can
Ofb‘éh%sﬁélaf-:'$%%pﬂe*ﬁa€éh1ﬂcgfn bt rned Hiakdsy or tRoP @S dan welght, more

concentration of the stabilizer .is

Pfﬁ?@#é?@?{e hgr% &Ys%@dﬁ% ght'heRorEepFepeeahirgtion of

hygrgéekopéggg¥dgelgnaxaEﬂgnghe amount of the organic peracid
polymer produced by equilibrium reaction with the organic acid
polymer may not be satisfactory and disinfectant, bleaching and
cleaning effects of the present invention may not be exhibited
sufficiently. On the other hand, even if the concentration of
hydrogen peroxide is too high, the above effects can not be
improved, and a problem with security may occur.
[0030]
<Inorganic Acid>

An inorganic acid can enhance the effect of increasing
the concentration of an organic peracid polymer in the
composition of the present invention. The reason for this seems
that the conversion of carboxyl groups into peroxycarboxyl groups

is promoted since dissociation of carboxyl groups in the organic
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13 the stabilizer can be used if necessary,

sufficient effect of stabilization of peracid nmay

not be achi eved when the concentration of the

stabilizer is too low. On the_other hand, even if

the concentration of the stabflizer is too high, the

5 stabilization effect can not be inproved. [0032]

<O her Conponents> The disinfectant, bleaching and _
acdie BtV CEoRpOsE S F bl bed Qﬂﬂﬁﬁnﬁﬁ§eﬁﬂfﬂﬁ@@ﬁ€|@g ey inorganic

further_contain commonly-used dditives used fo

acd1dS| nf eCtant S b BEETF ﬁ&e %S%P‘éﬁn‘i’ Gradencs2an g ?ﬁédr it may
rfactant t hicke e
o |C}(l\e}:0f?mu Scoen(%amuC e’ & col'e &Dr?sngtla%rér}tlgapp(?o%;?%?}éjr%h

Cdﬂcé%%%ﬁ%%yﬁ/oﬂlﬁﬂrg% ékf%'ﬁé%ééﬁﬁ &&f@&P'QQ @W@ present

cl eani ng conposition ot the present Inventi on,

inkesitdual., conmponent ot her than an organic peraC|d 15
pol ynmer, hydrogen peroxi de, an inorganic acid and
addi sinesbdech nasyanist abiidzeinatddéd bheneeéssapy ifsom the
mai nly water. [0033] The pH of the disinfectant,

g Ioluga chirgl Shth ¢ | @ﬁnlsl’qldfll@?d@pc%iltd:onoéfiht)hboféi‘?b@éh@ acid and
invention is not higher than 3, 20 preferably not

pYWO@WQﬁF@ﬁéﬁfbHafldWhenOﬁﬁy'soﬂ?gﬂéﬂuih&ﬁ3§e can be used
PR Doy er T MMOEohELoBPAEnEan b ERe Codether. The

t .
SO, i, FGER L2, SO0 s

pr%fe%%bﬁ@eOstk%f%@t%@Iwegbﬁ@0h|n@héﬁdtﬂée%ﬁﬂéghtratlon oI an
conmposi tion of the present invention can be used by

indirghiiRgatodany €eBCcedl| ath@nbereafeft gante efactid can not

pol ynmer. Exanples of diluents include water and an
beah cloheved edfueoissntsiof ut | @renThbduglke dohotnonatade i9 soo high,

not particularly limted, it is preferable to dilute
the abpyetmentq.Oos! t9hesctsroran pref drablypricvedo 1000

times
[0031]
<Stabilizer>

It is preferable that the composition of the present

invention comprises a stabilizer. By adding a stabilizer into
the composition, the stability of an organic peracid polymer and
hydrogen peroxide can be improved. Any stabilizers for peracids
can be used as the stabilizer. Especially, it is preferable to
select one from the group consisting of orthophosphoric acid,
l1-hydroxyethane-1,1-bis (phosphonic acid) or salts thereof,
pyrophosphate, hexametaphosphate and dipicolinic acid.
Examples of the salts include a sodium salt and a potassium salt,
and more preferably, a sodium salt. Only one kind of them can
be used independently, or two kinds or more can be used together.

The concentration of the stabilizer is preferably 0.01

to 5% by weight, more preferably 0.02 to 3% by weight. Though
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[0034] 2. Process for producing an organi c peracid

pol ynmer conposition: Secondly, a process for

produci ng an organic peracid 5 polyner-containing

conposition of the present invention will be

descri bed. The process of th& present invention is a

process for producing a conposition conprising an

organi ¢ peracid polyner wherein at |east part of
theaBb@ryll igesups i e e ost ldc ECals saaive s Sudfl 1gnent effect of

organi c acid polynmer are converted into
Stﬁ@%daw&rl@&xwf 5 gt oup 1 it Th ot Hseeht " i dastha

m_Xxin t.ep 0 | Xi the. _fol.l ow ng conponen @
g 1B Bhn Y e Bt g YR AT ng chBeyes hand.
evBOYRS i 'c%%c_e%trﬂéctti%r?lof”ﬁﬁé’st(aikﬁdi)lai%g OQ€N:- o0 high, the

peroxide, 15 (ii1) an 1norganic acl (1v) water:

sth®A38Lat(lh Mptidg LD ddr the ahovwer-drenti oned m xing
step, an organic acid 20 polyner, hydrogen peroxide,

[oa32iinorgani c acid and water are m xed and dissolved
and then the m xed solution thus obtained is

<Oraient giompgneoit spreferably 1 hour to 1 nonth, nore
preferably 4 hours to 20 days. Though the .
tenp@hﬁtG#élﬂgﬁcﬁﬁﬂﬁngb&ﬁ@Cth§BéP@iﬁéﬁ%@HWQEQﬁmHQﬁjtlon of
step is not particularly limte 10 25 to .80C i s

ther cPEPRERE. BOVEBTIGE | Etor dUtbedr abPB TS oosEHTaRLY -used

adgﬁgi@EéiggeétPBr &@?Dg%é@tnggxifggéﬂ9%@@3%9?%§£ﬁﬂ&%;agents

m Xed and di ssol'v car grou

an@r 928 1 ack g-n RA X@If%@cér?@,c%leﬂqi’@ﬁéhi}i@%%@ﬁ, a flavoring
peroxi de to convert into 15 ‘peroxycarboxyl "groups

agehadyall ¥ .cofli st d@atdd o @fp r@p 1al-gaic : fagedepebyfer In the
wi t h hydrogen peroxi de proceeds as equilibrium

diseadkicaanaf, bheaohdani engerlscArd mpplymensitjidrogénthe present
per oxi de and

invention, a residual component other than an organic peracid

polymer, hydrogen peroxide, an inorganic acid and additives such

as a stabilizer added if necessary is mainly water.

[0033]

The pH of the disinfectant, bleaching and cleaning
composition of the present invention is not higher than 3,
preferably not higher than pH 1. When pH is higher than 3, a
composition having high concentration of an organic peracid
polymer may not be obtained. If the composition of the present
invéntion comprises an inorganic acid, pH usually becomes not
higher than 3.

The disinfectant, bleaching and cleaning composition of
the present invention can be used by diluting to any concentration
of an organic peracid polymer. Examples of diluents include

water and an alccholic aqueous solution. Though dilution rate

is not particularly limited, it is preferable to dilute 1.1 to
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the organic acid polynmer. The converting ratio
reaches maxi mum5 after about 1 hour to 1 nonth, and
then it beconmes nearly constant. The converting
rati o becones hi gher by raisgng the concentration of
hydr ogen peroxi de. That is, the concentration of
an organi ¢ acid pol yner and hydrogen per oxi de
¢leases, the concentratjon of an anlc peraci d
ﬁ@%@ﬁm%ﬁ&ﬁ%ﬁ%ﬁ%@lnb D03 dAshi ¢ Aci d
[0 P%I mer > The organic acid polyner to be used for the
process of the present invention is not particularly

2.1 bpbtedsas,d pagaasihl ah %L%é?ﬁé’ﬂ@EaEgMiﬁ}?Leﬁ@é%@%lgosition:

groups in its structaral units
pol ygetohackyde: pptyaekyl i foachdodhel ygethacsybhgic peracid
acid, polymaleic acid, acrylic acid copol yner,
poﬁgmhaempMKalaam@-compbyumnpnnafeﬂﬁe@medennpnhyﬁﬁtiandﬁjjwbe
salts thereof. Only one kind thereof can be used
deprgépendentThe wrocesw &f ndse @remsred dawvdsd used s a process
together. 20 [0038] The nol ecul ar wei ght of said
foGﬁﬁﬁﬁ%?%%?éﬁﬂﬂ%ﬂﬁ&t%%nCﬁW@ﬁ%@ﬂﬂ%ﬁ%9@9?6¥Hﬁﬁ{%ﬁﬁdPOlYmer
pr fera 00_to When .the nol ecul ar
Whﬁéeéﬁr =54 gtéﬁggn?é e fﬁf@ruas LoEh? G E dffural units

orOLgaly a%ﬂra%kgéPg%Xgﬁﬁ Pagfggcg @ékgégngb?ehbggoxycarboxyl

d|S|n tant and eanin

grBQbsbewﬂgkﬁ'@%%pf@@@%ti@ l@@@@cglﬂ{xfﬁégg£eﬁhgkeﬁ ixing the
is too high, manufacture of the organic perac

fopobytBy- eonbahBhAg qanpes tiian :may have dlffICU|ty.
[ 0039] The charged anobunt (usage anount or m Xing
rat elibfart wegbfioegdnl podgingrpbbhyiey csripoeferabbyps in its
to 60% by weight, nore preferably 5 to 40% by wei ght
stpasédraponnihé total charged anount of the charged

materials (or mxed naterials) . Wen the usage
anouht 1 bf LYRECSEYaRFECEELE pol yner is too small, the
concgntr tion.5 of the or nlcdperaC|d pol ymer in the

or gaht ¢+ hePAct A PBRY irsr 2€

{(iv) water.

[0035]
(1) Mixing Step

In the above-mentioned mixing step, an organic acid
polymer, hydrogen peroxide, an inorganic acid and water are mixed
and dissclved and then the mixed solution thus obtained is
maintained for preferably 1 hour to 1 month, more preferably 4
hours to 20 days. Though the temperatuﬁe for mixing and
dissolving in the mixing step is not particularly limited, 10
to 80C is preferable, 20 to 70°C is more preferable.
[0036]

In the mixing step, when the above-mentioned components
are mixed and dissolved, carboxyl groups in the organic acid

polymer are reacted with hydrogen peroxide to convert into
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cont ai ni ng conposition thus obtained may decrease and
the disinfectant, bleaching and cleaning effects of
said organic, peracid polyner-containing conmposition
may not be exhibited sufficiently. On the other
hand, even if the usage ampbuh? of 10 the organic acid
polynmer is too |arge, the concentration of the
organi c peracid polyner does not necessarily increase
Pegeeoicdimg X o Grveinss atje ikt . [fO040rcaciyj@nogén an organic
Per oxi_de> 15 As hydrogen peroxide to be used in the |
a rHED SYEREten REMF B RERSHIrdydut libriun

pe&pxide as, one_conprised in, the above-nenti oned 4 d
T RERTEETahtS B 20hTrig ARG 61 RARVRG” CORPCNT] b igpeide an
th"eh&];g%lg%f %Ei'dn%(g%%&?. may e USeH. r%@v\r’?]? g\éeciri’o rddchEs maximum

pre e to ydr ogen per oxi de S

a fRIQVAIOLSt ¥ HOLPWL | e tiH) Qhdendroit HAye sl #dgrt @ld¥nstant .
storage stability. The nethods for purification

Thiencbuderai ngtdad obeecofiachi gewiihraosingxchangdcentration
resins or chelating resins. [0041] Since hydrogen
ofpaweitioden toselok ias di $haf.edeants 2Bebkeachihgagngn of an
cl eaning capabilities, it contributes not only to
CTgRSiRf @ctianPo e Fingh el Qeamdipeidectic ety the
ani c_.peracid pol yner-contaj Egg conposi tion

or I .
COPGERTAEH 128 AT RRoPEIBLL © B '+ HEFAtHYSEAted Increases.

[ogggﬁicient anmount of an organic peracid polyner by
equrlibriumreaction with an organic acid polyner and

<O%ganqgigﬁqhn@%g greof . Therefore, by conbining and
m xi ng the organic acid polyner and hydrogen

per oximgRy JdrRrGReSsId I yitantiad MG or the process of

concentration of the organic peracid polyner can be
thebpatpedt n{&E2In The relarged ianduntl yofl iy dedgen long as it

peroxide is preferably 2 to 60% by wei ght, nore
ispeebedabky Batvd rdO%ayossilghirowenint hiets structural units.
Examples of the polymer include polyacrylic acid,
polymethacrylic acid, polymaleic acid, acrylic acid copolymer,
methacrylic acid copolymer, maleic acid copelymer and salts
thereof. Only one kind thereof can be used independently, or
two kinds or more can be used together.
[0038]

The molecular weight of said organic acid polymer is
preferably 500 to 100,000, more preferably 2000 to 20,000. When
the melecular weight of the organic acid polymer is too low, an
organic peracid polymer having sufficiently high disinfectant,
bleaching and cleaning effects may not be obtained. When the
molecular weight thereof is too high, manufacture of the organic
peracid polymer-containing composition may have difficulty.
[0039]

The charged amount {(usage amount or mixing rate) of the
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usage anount of hydrogen peroxide is too small, the
anount of an organic peracid polyner generated by
equilibriumreaction with 10 the organic acid
pol ymer may not be sufficient, and the disinfectant,
bl eachi ng and cl eaning effect8 of the present
i nvention may not be exhibited efficiently. On the
ot her hand, even if the concentration of hydrogen
OIS €4S RV ghl S tihies T ot bnt ¢ at? opl bfPY heeight, more

organi raci d pol ymer can not necessari| 15
OIS AcCorBngY (T 1HE- (6366 URBUN © [6644] Charged amount
of<%5%r%%g#%eéph %eQQah%okg%nﬁ%xgg!%a%ggié 59VQNﬁ§§'the usage
effect” of “I'mcreasing "the concentration of "an organic

arPeiAch g tpQl M%én&@ dhe BLYH b€ 120-Re@lid the concentration
pol ynmer - cont ai ni ng conposition obtained by the

ofpteeessgahithgephesanpoil pvert i fnhdhergLasopdcidifolymer-
seens that the conversion of carboxyl groups into

coperatxyicey kamdo girtaups tdars beot pinedtedy siaceease and the
di ssoci ati on of carboxyl groups in the organic acid
digginfiesrtarg r dsltgained wderckemning | ebheetofof hgald organic.
i norgani ¢ 25 acid. That is, under the absence of an .
DETAGE Jamod VARG LT, CqTtt eyl N S U F £lut 20 t B2 B AF nPg exhibited

it i ni i gh trati f
SR s g act Apol Yhet N POSRIT A VST T fof Bar e agigrount of
thEOOPﬁaﬁﬁgda&Edt §1 8f3§§tﬁﬂ)ggﬁ~ re%ﬁgtc&ﬁcengration cof the
i'nvertion, sSane inorganic acid as déne conprised in

orbB%i%P9¥§écﬂ§n§éPﬁﬁgrQhﬁkﬁk%ﬁiﬁ@Eeth%@@?jf@bf@&%e according
Cl eani ng conposition of the present invention may be

tousdeé. uBdate issnowane sel ected from the group
consi sting of sulfuric acid, orthophosphoric acid and
[094Pyr ophosphoric acid can be used as an inorganic
acid. Only one kind thereof can be used
<Hyrdgegemndé®morids™> t wo ki nds or nore can be used

toget her. The charged ampunt of the inprganic acid is
pr ef efsbIBY - o0eR PA09% Hye weP ghe, UaBrelpr ERer BpP§eHs30L the

prgge%%)g%v%%kqgﬁh %ﬂ%% %@%rogen peroxide as one comprised in
the above-mentioned disinfectant, bleaching and cleaning
composition of the present invention may be used. Moreover,
it 1s preferable to use hydrcgen peroxide which is previcusly
purified in order to improve long-term storage stability. The
methods for purification include a method of contacting with ion
exchange resins or chelating resins.

[0041]

Since hydrogen peroxide itself has disinfectant,
bleaching and cleaning capabilities, it contributes not only to
disinfectant, bleaching and cleaning effects of the organic
peracid polymer-containing composition obtained as a whole but
also to generating a sufficient amount of an organic peracid

polymer by equilibrium reaction with an organic acid polymer and
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10 usage anmount of the inorganic acid is too |ow, an
organi ¢ peracid polynmer may not be produced in a
sufficient concentration. On the other hand, even if
t he usage anmount of the inor%§nic acid is too high,
the concentration of an orgahic peracid polymer can
not necessarily be increased. 15 [0045] <Stabilizer>
I.n the process of theBBresent i nventi o it

. LT IS -
NGRS PGS FRREH st ablPFZEPEFr RECESTRIPLNG, 25daiiging the
a_st.abili.zer, the stabili f_an organic agcl Cy
o BgiRer 5 ey 0 Tt d RRelE £ P Mgt ion

o diMRYV gAY SEAPEL L 288 S ‘BBeR%g?‘%l‘ﬁé 638 8 YSefner can

as the stabilizer. It is preferable select one
bef Patik@eQr oup consi sting of orthophosphoric acid,
1- hydr oxyet hane- 1, 1- bi s(phosphonic acid) or salts
[oOH4erieof , pyrophosphat e, hexanet aphosphate and
di picolinic acid, which are 25 sane as the one used
for tHhalbheearshteinoned: difshiflecgant perpkédehi agoemierably 2

clegningrqonposition of the_ present invention.
tOEﬁﬁﬁrﬂ’Eéé"edfg}er A% BLEAEIIGHd Yaosbrli i £41 eafdta When the

BB B PRy 3 solumonl U @l o
ool 05, 0 0 20, BERUF R L SORLIEE I8 LB Logt b
theO PRSI I-0R Bl Ry nfONtRI i N 3k 0L @aR] &1 PEEACLEY the

pol ymer, hydrogen "peroxi de and an inorganic acid _
digfih€e cgener,atdiRgG diiend HHDatll Capeiqct b POt yNBf . the present
However, it is preferable that a stabilizer is added
invegetiber may thoaccorganbd tadi @f pot yaet. ] y. hydirogér other hand,
peroxi de and an inorganic acid when mxing themin
eveRel f ablow ecorept i bhedl of xd hd vstrapier] @847 idp0 ieCkperhigh, the
Conmponent s> Anong the starting materials of the )
COBF8355pﬁéoEragé§ga8ggan1£:pera&m&ipolymez‘canruﬂ:necessarlly

increase according to the usage amount.
[0043]
<Inorganic Acid>

An inorganic acid can improve the effect of increasing
the concentration of an organic peracid polymer in the organic
peracid polymer-containing composition obtained by the process
of the present invention. The reason for this seems that the
conversion of carboxyl groups into peroxycarboxyl groups can be
premoted since dissociation of carboxyl groups in the organic
acid polymer is restrained under the influence of the inorganic
acid. That is, under the absence of an inorganic acid, it may
be difficult to obtain a composition containing high
concentration of an organic peracid polymer.
[0044]

As an inorganic acid to be used in the process of the present
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the present invention, a residual conponent other
than an organic acid polyner, hydrogen peroxide, an
inorganic acid and additives to be added if
necessary is mainly water. Tﬂg anmount of water 15 is
preferably 20 to 90% by wei ght, nore preferably 30 to
70% by weight. In the producing process of the
present invention, comonly-used additivesegged for

Lry, lo&’i'sisﬁf“@ctlé‘l‘i’ﬁgaﬁlé?acﬁﬂ%ﬁjg “Sard I €W Mg “gent dhe above-
me@ﬁqotn%%l ld%l%q_nf%%cc%nacs %lse%rcgl%%gg na{rid %letalglli% e%lorﬂ%osition of
agent, a n a can

I"avoring adent a ol oring agent,

th%opEQEEHErizb@eﬁgg&q n@'ﬂp'b%oﬁ:béﬁ(?l y. di048L, 1 Ontheiected from

present invention, an‘organic peracid polyner is
ther gdugpdedys eatihdg s wmireactd eaiaf, aptB6PABEEhaALiEH acid and
pol ymer with hydrogen peroxide. Therefore, it is
pypoghesabhloe itoauseé @am Bk osgdrd < aaci to pphuyieracnd Only one
‘hydrogen peroxide at the ratio of an organic acid
k1§g|ph@re@fhy@?égensg@réxﬁggeﬂdggtgg,;ogdwmokipﬁs Or more can
addi tion, the charged anount of an inorganic acid
ber yiedi §R9R¢eEs an acid catalyst is preferably 0. 5

;gi 39?%%?%?9&%%‘%%43?? & P TR e n%%r a&g#ably 0.1
too @%g%bgte_g@htt Wﬁok&vﬁﬁéﬁé%gfo .t3h%o. §%)g)\(/}lﬁ§\/z%gﬂtlrﬁ: 'op?hen the

Xyl "gfoups in e organic acid

usBBEOXNS@A DY Lhar OWpSohSi L@ 3Bl ¥o8%WouWTPER organic peracid
preferably 7% 5 furt%er preferably 10% The hi gher

polliviel hbhereet He prefiecadl yn HWrMreepr efdidyration. On
70% further preferably 50% According to the

thpr odbeingapdpcessnof £t hiee preseatanowentddrihd tinigrganic acid

_ possible to produce an organic peracid polynmer in '

1shi ¢ hdarve it cat porebyratdchgo il peegasiccratigidspal ymer can
catalyst for equilibriumreaction 10 of an organic

NoLCNECEEFFRet YWPEN 1Ry dSSFST per oxi de. When t he

[oggsyerting ratio is too low, disinfectant, bl eaching

nd'cleaning effects of thus obtained organic

<Sggﬁggkge gl yner-contai ning conposition may not be
exhibited sufficiently. The conposition

In the process of the present invention, it is possible
to use a stabilizer if necessary. By adding a stabilizer, the
stability of an organic peracid polymer to be genelrated and
hydrogen peroxide can be improved. Any stabilizers for peracids
can be used as the stabilizer. It is preferable to select one
from the group consisting of orthophosphoric acid,
l-hydroxyethane-1,1-bis (phosphonic acid) or salts thereof,
pyrophosphate, hexametaphosphate and dipicolinic acid, which are
same as the one used for the above-mentioned disinfectant,
bleaching and cleaning composition ¢of the present invention.
Examples of the salts include a sodium salt and a potassium salt,

more preferably a sodium salt. Only one kind cof them can be used

independently, or two kinds or more can be used together.
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wherein the converting ratio is too high may be
difficult to 15 produce. [0050] (2) Diluting Step:
The produci ng process of the present invention can
conprise a diluting step of gurther addi ng a dil uent
after the 20 above-nentionea m xi ng step. Exanpl es
of diluents include water and an al coholi c aqueous
%Pl tion. Though dilution rate is not particularly
Lg0 ted, it is preferable to dilute 1.1 to 10,000
tlne%n,gRéeCQ%gﬂ%¥%%b£n%'% g@a%99ozé£nestcﬂﬁ}%headded.in the
present “Invention, T1rstly a m xe SOl utT of 5
iLni j c tiration., of .ganj '
e e Ry ATy o g e o B L 3 porymer,
hyel@Resi theath CeM al i Ngh ;anda'tgangeng@mar atriteR @kndRating the
organi c peracid polyner is obtained by equilibrium
orgeadti gremdfcidepot gaarc acHdwpokyneritwi td hydfegenle that a
per oxi de. Subsequently, by diluting the conposition
steldd 1ZBY obt apflddd &agmipost twohhhavi mgramyic acid polymer,
concentration of an organic peracid polyner can be '
hYﬂF8&ﬁ€eHeéPFFQFeﬁPﬁfﬁH#“Qqg%%%?ﬁ%%%ﬂ@@entﬁlébﬂaf%hemi”1the
the organi c peraci.d pol yner-containing conposition by
abﬁgﬁﬁ@eg%ﬁp?gg'g&ﬁdﬁ*ﬁﬁ“%%ﬁtaining a | ow concentration
[09&7?” 5 organic acid polyner fromthe beginning, it
may be difficult to produce the conposition having
<O8RY¥ rcepaehhkakisen of an organic peracid pol ynmer
efficiently, since the equilibriumreaction of the
or gapmengct e pot ¥y FEL nyi hd Sy Ok DgERf peE O ERIGAMP@rocess of
proceed quickly. 10 [0051] 3. Organic Peracid
thPg sarern Convaintiimg , ConpasidudncoApoaeditngt her tthen an organic
present invention, an organic peracid
achd|gereynebntaidiaug e papesitdeendhaviarganiy ghid and additives
concentration of an organic geracid pol ymer can be

Lot @i Hy PRECEFGVY- heritd bkl “S-9F oduci A§ ProdesLf water
15 HESr QLA CoRErAY S RY) VIELLGONLAL NI NG v rably 30 to 70% by
weight. In the producing process of the present invention,
commenly-used additives used for usual disinfectant, bleaching
and cleaning agents and the like, such as a surfactant, a
thickening agent, a flavoring agent and a coloring agent, can
further be added appropriately.

[0048]

In the present invention, an organic peracid polymer is
produced by equilibrium reaction of an organic acid polymer with
hydrogen peroxide. Therefore, it is preferable to use an
organic acid peclymer and hydrogen peroxide at the ratic of an
organic acid polymer : hydrogen peroxide = 10-~90 : 90-10. In
addition, the charged amount of an inorganic acid functioning
as an acid catalyst is preferably 0.5 to 30% based upon the charged

amount of an organic acid polymer.
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conposition is an aqueous sol ution which at | east
contains an organic peracid polyner, hydrogen
peroxi de and an inorganic acid. The concentration of
the organic peracid polyner in said conposition is 2
to 50% by wei ght, preferably?2 to 15% by wei ght. 20
The concentrati on of hydrogen peroxide is 2 to 50% by
wei ght, preferably 5 to 30% by wei ght. The
[q@dﬁgentration of the inorganic acid is 0.1 to 10% by
wei ght, preferably 0.3 to 5% hy weight. en the. .
concéﬁt?ﬁ%iadwpvoer-fﬁ(%tld%@%@e%gﬂagpoﬁﬁgﬁ%% T3git of the
lLow, . effects-as_ an organi c _peracid such_ as .
coh®rtlla, BrESS B Sl SRl e bR er P et B o e
inR® sXhLRLLLLSULT I Ciantd Y.s JherCoNPOSidd ORoWREL Ll farably 7%,
the concentration thereof is too hig may be
fudithbircptéféeapr gdurse. Wree khghepncenty ahkeBodfis preferably
hydr ogen peroxide is too |low, the disinfectant,
206, rache ng - 221 v Géant ngtleé f gotsfampbINob0Be  According to
exhibited sufficiently. Even if the concentration
theheredficiingt pochiegh, cSatide apfesent nayvetide, it is possible
i nproved. When the concentration of an inorganic acid .
Loj BTPgBCe| 8k, OHPIThF e ant LS pPRhERt gt At Bt éafigrgtration by

ffects. t be 5 hi bi t ed fficiently. . i f .
u5ERa GOt BHT PACT6nE RA B0 I 1 D6 hi'gH, S B rgBl geaction
ofMBY BPL.RE 'Q858V§9% 408 Q?Qﬁe%g895?8ﬂege959§859 . _When the

peracr d”polyimer-cont &l ni ng' composi tron" may conpri se

coﬁ%@%%iﬁ%ﬁhﬂﬂﬁ£i%qaRQQ%%ﬁsdiQfﬁPQ&@Qng,tﬁk@@ﬁﬁkﬁﬁénd%ﬁeaning
[ 0052] According to the organic peracid
efpekyBeIofCOft @ NbRY a 1 6EAPASiddroi: OpethE1 P BERIer-containing
invention, by further diluting the conposition
compntaitnbngnan nortganiexipériacid spdlfy ndentiydr ogeime composition
peroxi de and an inorganic acid at the above-nentioned
whegegpnEaat canvertigditaitied tonposi hioh wakt Aendagficult to
t hese conponents at a desired concentration can be
Prf¥GEded appropriately. Exanples of diluents include
[Owgb?r and an al cohol i c aqueous

(2) Diluting Step:

The producing process of the present invention can comprise
a diluting step of further adding a diluent after the
above~-mentioned mixing step. Examples of diluents include
water and an alccholic agquecus sclution. Though diiuticn rate
is not particularly limited, it is preferable to dilute 1.1 to
10,000 times, more preferably 1.1 to 1000 times.

In the present invention, firstly a mixed solution
containing a high concentration of an organic acid polymer and
hydroxy peroxide is prepared. Then, a composition containing
a high concentration of an crganic peracid polymer is obtained
by equilibrium reaction of the organic acid polymer with hydrogen

peroxide. Subsequently, by diluting the composition thus



10

i5

20

25

solution. Though its dilution rate is not

particularly Iimted, it is preferable to dilute 1.1

to 10,000 tinmes, nore preferably 20 1.1 to 1000

times. [0053] 4. Method for _sterilization, bleaching

and cl eani ng: The di si nf ect aft, bl eachi ng and

cl eani ng conposition or the organic peracid

pol ymer - cont ai ni ng conposition of the 25 present .
o roR 68ﬁpﬁél%§@@ 87 1BPsPRY cePaRen t bR ebehi ig HhPrIanic

I ' | icati by di.l uti 1.1 to 10,00Q ti
oGS5 08 PRELLES! L0, B, ALY AN L8 2 10,900 L1 %5t
LB O R LIG A, HLEpoL 8 1 B8 Calcion by

usWast & Wl eka 6O9LtROnVRle :0fhidld 23106 0RGhtERREESion of an
cl ot hes, cooki ng devices, dishes, a bathroom a

orkiahdkenciad paupdey Stak, e Bdidgidgr itf MEQ bareg andeult to
pet animals. Exanples 5 [0054] Sonme exanpl es
progricg hgeoubmpheipiesehtvingeatiyonomedht betidesef idedrganic
bel ow. Note that the follow ng exanples do not limt
PerRelslcBpe vBrTt RETHEESBRE Vi nFeRCRORe Gakbiksiuntraction of
11, Conparatjve exanple 1> 10 Starting materials
ChenghAaP AC TR PRYENSE W d RiYRE@IrogETRE! dgngan not proceed
udtiiolved at the tenperature of 20 to 30C. Then the
“¢Fandiction of agi ng change of the concentration of
[obEg]organic peraci d polymer and hydrogen peroxide in
the conposition thus obtained was neasured. The
3.Ch@f@§QiéaPé9a@Edt?%l?h@&LCBQt%QnE&$eUdﬁﬁééﬂbﬁﬁ&h
exanpl e was shown in Table 1 to 2. The results were
showactcordabbetd thed. pras&onpanathveokcxampl eryangkd peracid
was adjusted to 7 by using 0.01 to 1 normal sodi um
pohydeoxicdet alne noettoogosfi tdadrc dlaatiimyp & fe.gh concentration of
concentration of hydrogen peroxide and an organic _
angErEl o- perwret WP LYMpE e e Pl betdwy tho a%l%’e—meﬂtloﬂed

ﬁancentration of -hydrogen peroxi de was determ ned by .
PIRgg[eNg process. This organic peracid polymer—-containing

compesition is an agueocus solution which at least contains an
organic peracid polymer, hydrogen peroxide and an inorganic acid.
The concentration of the organic peracid polymer in said
composition is 2 to 50% by weight, preferably 2 to 15% by weight.
The concentration of hydrogen peroxide is 2 to 50% by weight,
preferably 5 to 30% by weight. The concentration of the
inorganic acid is 0.1 to 10% by weight, preferably 0.3 to 5% by
weight.

When the concentraticn of the organic peracid polymer is
too low, effects as an organic peracid such as disinfectant,
bleaching and cleaning effects may not be exhibited sufficiently.

The composition wherein the concentration thereof is toc high
may be difficult to produce. When the concentration of

hydrogen peroxide is too low, the disinfectant, bleaching and



10

15

20

25

of titration wherein a permangani c acid potassi um
salt solution was added to the conposition until
pi nk col or of permanganic acid does not disappear.
Subsequently, the concentrat% n of peroxycar boxyl
groups was determ ned by iodofretry. The 25
concentration of an organic peracid polyner was

cal cul at from the conce ation o er oxycar boxyl ,
PO BaSRar o Thast s Gerdrat %W%B?%%ﬁ%ér ten 1f the

F, I , t as
e | e lraIP e e AfaliPafadthadsscss aray mot be
H@hﬁ%&kﬂra|Whgﬂ|Eh@fcéﬁégn99£ﬂﬂ8ﬁ &fQHQQH%%ggﬁlctJEﬁd is too
nol ecul ar weight;88). 24 [0055] To be nore precise,

lokt, CHIibEcaloul atietbynihe fekl emeAgingakgubatkomay not be
formula. In the follow ng calculation fornmula, P

emhﬂmﬂﬁaﬂﬂamﬂﬂnﬁiﬂnukyuramh@nidftﬂe(mqmmdntqmﬂﬂmﬂ dthereof is
pol ymer (% by weight), Mrepresents the nolar
togohdet r #eiish as‘%/quérsoxwarrbmwe grrepeverdt er mi ned by
t he above-nentioned titration (nol/1), and W
reprgggn@QQﬁflﬁﬂ%ﬁﬁﬂ%%dm%¥%%?lﬁePeréﬁﬁﬂoﬁﬂlyﬁﬁéu§QHtalnlng
r. + 16 respective Mat hemat i.ca
oD TRk PP OhhF TR P aGE (RS Litluding a
Stggq@9§|%|on) x100(9@ [0057] In the exanples, "%
neans "% by weight". The starting materials used

[oberg are as folloms. The diluent was water in 15
each case. (1) Organic Acid Polyner Polyacrylic acid,
M5 0R0ccranutiactur echdy Madan Rur eCGhenidcalpolymer-containing
I ndustries, Ltd. Polyacrylic acid, Mm000:
comprufiacoor ed by cAlpdrisent Advegltyiaet,y b favitdhert ddeiting the
name "Aqual ic HL415", 45% aqueous solution, Md 0000:
COWﬁﬁ@ﬂéé@@ré@ﬂﬁﬁ%@h@@naSh@K@@leJperiftﬁ pﬁéyyﬁr@ hydrogen

aci d-mal ei c_ aci d copol yner, Ma3000, 50@6aqueou
peroxide and an inorganic¢ acid @ at he above-mentioned

concentration, a diluted composition containing these components
at a desired concentration can be provided appropriately.

Examples of diluents include water and an alcoholic aqueous
solution. Though its dilution rate is not particularly limited,
it is preferable to dilute 1.1 to 10,000 times, more preferably
1.1 to 1000 times.

[0053}]
4. Method for sterilization, bleaching and cleaning:

The disinfectant, bleaching and cleaning composition or
the organic peracid polymer-containing composition of the
present invention can ke used for disinfectant, bleaching and
cleaning applications by diluting 1.1 to 10,000 times or without
diluting. For example, it can be used for sterilization,
bleaching and cleaning of medical devices, beverage or food

containers, industrial waste water, cooling water of air
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solution: manufactured by A drich. Polyacrylic acid
sodium salt, Ma2700-7500: manufactured by Wako 25
Pure Chem cal Industries, Ltd. (2) Hydrogen Peroxide
I ndustrial hydrogen peroxide, (35%: manufactured by
M t subi shi Gas Chemi cal Cbn% ny, Inc. (3) Inorganic
Acid 25 Sulfuric acid (95.0%: Inujirushi reagent

nuf actured by Kosou Chemical Co., Ltd. [0058]
Co[ré%&ﬁllénf]mrs CCETHEN IPHES BVINN 0% NS MApagihroom, a

ke, oty 1580 S By NN Mo e s

Examples
[0054]

Some examples carrying out the present invention will be
described below. Note that the following examples do not limit
the scope of the present invention.
<Examples 1 to 11, Comparative example 1>

Starting materials shown in Table 1 to 2 were mixed
together and dissclved at the temperat.ure of 20 to 30°C. Then
the transition of aging change of the concentration of the organic
peracid polymer and hydrogen peroxide in the composition thus
cbtained was measured. The cﬁarged ratio of the starting
materials in each example was shown in Table 1 to 2. The results
were shown in Ta-bl_e 3 to 4. In Comparative Example 1, pH was
adjusted to 7 by using 0.01 to 1 normal sodium hydroxide.

The method of calculating the concentration of hydrogen
peroxide and an organic peracid polymer will be described below:
The concentration of hydrogen peroxide was determined by means
of titration wherein a permanganic acid potassium salt solution
was added to the composition until pink color of permanganic acid
does not disappear. Subsequently, the concentration of
peroxycarboxyl groups was determined by iodometry. The
concentration of an organic peracid polymer was calculated from
the concentration of peroxycarboxyl groups based on the
structural unit of polymer (-RCOOOH-). For example, in the case
of perpolyacryiic acid, it was calculated based on the structural

unit of said polymer (-CHCHCOOOH-, the molecular weight;88).
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Mn OON NNbO NNH roV xW TCDQ@ Hrn

cpaNIOHG61 O NNMNNOXV ro~rnoo~Q(N
IO MO- O (NENNroH xV wMLc) 0) OMO NIO
r--1 d Ncr (NrovxV wy o(l) +) ai -1ino
-~axt

[0055]

To be more precise, it can be calculated by the following
calculation formula. In the following calculation fermula, P
represents the concentration of an organic peracid polymer (%
by weight), M represents the molar concentration of
peroxycarboxyl groups determined by the above-mentiocned
titration (mol/l), and W represents [a molecular weight per
carboxyl group of polymer + 16] respectively.

[0056]
(Mathematical Formula 2)

P=MXW/(1000XSpecific gravity of the compositioh)X1OO{%)

[0057]
In the examples, "%" means "% by weight". The starting
materials used here are as fellows. The diluent was water in

cach case.

(1) Crganic Acid Polymer

Polyacrylic acid, Mw5000: manufactured by Wako Pure Chemical
Industries, Ltd.

Polyacrylic acid, Mw2000: manufactured by Aldrich.
Polyacrylic acid, trade name "Aqualic HL415", 45% aqueous
solution, Mwl0000: manufactured by Nippon Shokubai Co., Ltd.
Acrylic acid-maleic acid copolymer, Mw3000, 50% aqueous
solution: manufactured by Aldrich.

Pclyacrylic acid sodium salt, Mw2700-7500: manufactured by Wako
Pure Chemical Industries, Ltd.

(2) Hydrogen Peroxide

Industrial hydrogen percxide (35%): manufactured by Mitsubishi
Gas Chemical Company, Inc.

(3) Inorganic Acid
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[Table 1]
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conposition of 7 days after charging in
diluted and the following bleaching test was carried out therecn

by using, as a test solution, an organic peracid
polymer-containing solution having the effective oxygen
concentration of 0.047% wherein pH was adjusted to7 with 0.01-1N
NaOH. The result was shown in Table 5.

[0063]

The "effective oxygen concentration" here means the
theoretical concentration of oxygen released.when hydrogen
peroxide or an organic peracid polymer is decomposed to be water
or an organic acid polymer based upon the total amount of the
composition, which is a total of the one derived from hydrogen
peroxide and the one derived from the organic peracid polymer.
The one derived from hydrogen peroxide can be calculated by "the
concentration of hydrogen peroxide x 16/34", The cne derived
from the organic peracid polymer can be calculated by "the
concentration of the organic peracid polymer x 16/{a molecular
weight per carboxyl group of the organic acid polymer + 16)"
In the case of the composition of 7 days after charging in Example
7, the effective oxygen concentration derived from hydrogen
peroxide is23.5x16/34=11.1%, the effective oxygen concentration
derived from the organic peracid polymer is 7.2x16/(72+16)=1. 3%,
and the effective oxygen concentration in total is 12.4%. In
the present experiment, the composition in Example 7 having the
effective oxygen concentration of 12.4% is diluted 263 times to
obtain an organic peracid polymer-containing solution having the

effective oxygen concentration of 0.047.
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diluted and the follow ng bl eaching test was carried
~out thereon 5 by using, as a test solution, an
organi ¢ peracid pol yner-containi ng sol ution having
the effective oxygen concentration of 0.047% wherein
pH was adjusted to7 with 0. 0IN” NaCH. The resul t
was shown in Table 5. [0063] 10 The "effective
[&Q% n concentration"” here nmeans the theoretical
C ntrati on of oxygen rel eased when hydrogen

(gﬁg%?ﬂfﬁécgegy)organic peraci d polyner is deconposed
to be water ~Oor an organic acid pol yner based upon

the totgl.anpypt of &'Qﬁgagszﬁa%ht hgggﬁm’g?%ﬁssa&am were

total of the one derive rom hydr per oxi-de

inatck- 4 e 10nep o1 i ved iy eaLL he, DLORG & p‘éﬁécﬁ'%ne@@}é’{@fe of 25C

The one derived from hydrogen peroxi de can
faal3dulanedeby "tTieen corteentweatd omsofechydEbgeinning water and
peroxi de x 16/34". The one derived fromthe organic

copehariat pol urerl clry beg callhd ateididy o heeflectance ratio
centration of the organic peracid polynmer x 16/ (a
Cimd"@Pul Rt 2 G RE e ke deRyNdgretp BEasheedrrnic
cid polyner + 16)" In the_ case. of the, conposition

COOrTT ey I E "Ettrg PG PnDERARPIBY 7T Revet drtgeined by

e hon i,ved fr.om hydrogen, .peroxide
oS AR DD, Y R g B 8 SFerage of
& &Qn r;af i det _ ECoiperaci

oA e A LA SR RE B s e o0

coDXygam aRRC gt Wk iusdotal is 12.4% In the
present experinent, the conposition in Exanple 7
Biravihnga et ief f@8ctH VigR.oRy gENRgORGEITEL | on of 12.4%
is diluted 263 tinmes to obtain an organic peracid
pol ymeto- et e eithy ssok bl fohahae Myt ihef efifestanenated white
oxygen concentration of 0.047. - 33 - [0064] .
Cl(’E%ea@hi P I3t Thi e el Gt o ce obt ahw ot exprdiasimafed cloth

cmsquyare. were i rsed in 100n of the test )
be QL Pon P 1T o A0S her ERTE 6P TS5@ T8 HGLUIIGH FRrde of

coEESRing@%ﬁc%P£€h%H§QSQbYEEBhE%%Ui” g@%%!cgggaminatedwcloth,
trade name "EMPA#112" (contaminated cloth with cocoa;
manufactured by EMPA Testmaterials AG in Swiss) and trade name
"EMPA#114" (contaminated cloth with red wine; manufactured by
EMPA Testmaterials AG in Swiss) were used.
[0065]
<Comparative Example 2>

A bleaching test was conducted in the same manner as
Example 12, using 0.1% hydrogen peroxide solution wherein pH was
adjusted to 7 with 0.01N-NaOH (the effective oxygen concentration

of 0.047%). The result was shown in Table 5.

[0066]
[Table 5]
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conducted natural drying. The values of reflectance
ratio (457nm before and after bl eaching were
nmeasured by a color-difference nmeter and a bl eachi ng
ratio was determned by the.followi ng fornula. As
the refl ectance ratio, an avélgagé of 10 6 values in
total for front and back of the three cuts of
contani nated cloth was used. Bleaching Ratio (%
=((R2-R1)/(Ro-R1))xI 00 RO represents a refl ectance
Resatlites of Bineort fudy Matsed (BhekehiebatdcidRl represents a

Conebhicdtante ratxampflecant gnistateckhicl ot h |15 before
clpkbachi ng and| R2 representisEmamefd ezt ance rati o of

EMP@itlaifi nat ed ¢l ot h afitier7shl eachi ng. As3% he

EMpeitldfi nat ed ¢l ot h, 26r88d nane "ENPAHAR"

(contam nated cloth with cocoa; manufactured by EMPA
Testmaterials AGin Swi ss) and trade nanme "EMPA#114"
(contam nated cloth with red w ne; manufactured by 20
[0BNPA Testmaterials AGin Swiss) were used. [0065]
<Conparative Exanple 2> A bl eaching test was
<Feemguet dd> n the sane manner as Exanple 12, using O,
1% hydr ogen peroxi de sol ution wherein pH was 25
adj ustlde £61WeWHNG. DLNLNGSHL {hhe it webi ver okygemt by using,
concentration  of 0.047% . The result was shown in
ASTEpIFESS, SCGOBEICT [ FAbIY BN 1B ReResif tRO bYner saehaining
Soég %B{heachl ntRatl 0 nt am nat ed Exanple 12 .
RaFat Aa Ll dth 1% OB 9 10 796 5190 0F 1-8%
wnEVBAKLIA: 26.006.22. £%. L Q05T] o5, shranmle A3z
OMAng I sin %J#A EﬂikglﬁggﬁggacquQ§f%lmnof'7days
after charging in Example 7 and an organic peracid
polymer-containing solution having the effective oxygen
concentration of 0.7% obtained by diluting 17.7 times the
composition of 7 days after charging in Example 7. The results
were shown in Table 6,
[0068]
(Disinfectant Test)
Test Bacteria Soluticen (1): Racillus subtilis spore NBRC3134;
approximately 10%/ml
Test Bacteria Solution (2): Aspergillus niger IF06341;
approximately 10%/ml
0.05ml of ecach bacteria sclution was added and mixed with
5 ml of the test solution to operate at the temperature of 20°C
for 30 minutes, and then each 0.1lml thereof was inoculated into
culture media, SCDLP media (soybean-casein digest broth with
lecithin and polysorbate 80, manufactured by Nihon

Pharmaceutical Co., Ltd.) for (1} and GPLP media (glucose peptone

broth with lecithin and polysorbate 80, manufactured by Nihon
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as a test solution, an organic peracid

pol ynmer-contai ning solution having the effective
oxygen concentration of 1.8% wherein obtained by
diluting 6.9 tinmes the conpo%ition of 7 days 10 after
charging in Exanple 7 and'an‘érgénic per aci d

pol ymer - cont ai ni ng sol ution having the effective

0X concentration of 0.7% obtained by diluting

en
Pher BAGSYReE A h&© -colfdsilt iT6F df)7 Baysnatbare chaldp grpuently,
in Exanple 7. resul.ts . were shown in Table 6. 15
vIoeSET LBES: of St hnE Cidarh "rEcro R Ter e 4 earaaion of the
: il subtilis EQ§}34' approxi mat el y
péﬁ%ﬁ%§?$ggfﬂé30terf%t§§%ﬁ¥€%NE): Tﬁgbgllus ni ger
[dogie341; 20 approximately 108/ m 0. 05ml of each
bacteria solution was added and m xed with 5 nl of
<Clclg astresti veOIRKangrl & a3 operate at the tenperature of
20C for 30 mnutes, and then each 0.1 m thereof was
i noculfatdes inflectand thase medi aonSCDLRAMedi ihe same manner as
(soybean-casein digest broth wth 25 lecithin and
Exg81y ot Hatie 180, 1%%%&%3&@@@11 byrakhadn seHarmegethealffective
and GPLP nedi a (glucose peptone

Co.. Ltd.) f 1 _ |
Oxlé’ﬁgphc%(f%ﬂ’g%?)sﬂ%ﬁ’fafl\dfaoﬁblaﬁéjo? bat & Y80 CGeEnE Gek ufedgolution

' 35 . Pharmaceuti cal ., Ltd. ) for (2), to
(R Obar e "% OBy B It ot ¢ fie Esults were
shbBael ki twas.cenducted by eval uation of the presence
or absence of opacity in the nedia. [0069] 5
[og@onpar ati ve Exanple 3> A disinfectant test was
conducted in the same manner as Exanple 13, using
[TablBokydr ogen peroxide solution (the effective

ReQYYIEN %OB§$9£&%%Eontggk§i90) and 2. 1% hydrogen

alnl- actli vao _Aavvoaan
\"AA 2 J

1T Unm [N AL A AL VACAZAL B
concentratiorn of 1.00amphe T®sults were f@“?ﬁ&@?ﬁﬁ?
=1 ~ Xample 3
Eff8HEE 8-
Oxvygen
Concentration 1.8 0.7 4.9 1.0
(%)
Bacillus . Bacillus .
Test Bacteria subtilis iipeiglllus subtilis Asperglllus
| spore ge spore niger
Viability extinct extinct survived | survived

[0071]

As clear from the resulits of the above examples, according
to the process of mixing an organic acid pclymer, hydrogen
peroxide and an inorganic acid to provide a composition of the
present invention, the concentration of the organic peracid
polymer is maximized by keeping for approximately 7 to 30 days
after charging and a composition containing high concentration
of an organic peracid polymer can be obtained.

In addition, the organic peracid polymer-containing
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[0070] [Table 6] Results of Disinfectant Test

Exanpl e 13 Conparative Exanple 3 Effective Oxygen

1.8 0.7 4.9 1.0 Concentration (9) Bacillus

Aspergillus Bacillus Aspergil]us Test Bacteria

subtilis subtilis s ore nige pore niger Viability

extinct extinct survived survived 15 [0071] As clear

fromthe results of the above exanples, according to
CAMRO D o3 sObf LAF xPRYSEAL ol GARNE 18] @xpdbyiver remarkably

h en.  .peroxide and an.iporganjc acid to provide a
BT ot it AR s Edm PERO Rt (ot e E S Coltated with

t h . C id 20_poly IS,

T et N PRI BRE G, S SRR SR e five onvoen
caldeft harging and a conposition containing high

concentration of an organic peracid polyner can be

obtained. In addition, the organic peracid

pol ynmer-containing 36 conposition of the present
Indusmiaoh Apghilbedlsitetmr kably  excel | ent bl eachi ng

and di sinfectant capabilities conpared wwth a
[4Q%Fogen peroxide sol ution having the sane effective

oxygen_. concentration. 5 Industrial Applicability _
[ 0072]°Bine d-th&EBpodi k3P o hehBrgresEnt Y e heT ofentains

a %g?&%&?%ggﬁsigégka#fﬂ%n%ﬂggggiéﬁpé¥éé¥’ %gagmg%rggkgared with
a mere mixture of an organic acid polymer and hydrogen peroxide,
it has excellent disinfectant, bleachingrand cleaning
capabilities, excellent stability, less odor and sufficient
water solubility. Therefore, it is excellent in practicality
and can be comfortably applied not only for industrial use but
also for domestic use.

The composition of the present invention can be used for
disinfectant, bleaching and cleaning applications by diluting
1.1 to 10,000 times or without diluting. For example, it can
be used for sterilization, bleaching and cleaning of medical
devices, beverage or food containers, industrial waste water,
cooling water of air conditioners, clothes, cooking devices,

dishes, a bathroom, a kitchen, a laundry sink, a bath boiler,

furniture and pet animals.
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10 a nere m xture of an organic acid pol ynmer and

hydr ogen peroxide, it has excellent disinfectant,

bl eachi ng and cl eani ng capabilities, excellent
stability, |less odor and sufficient water
solubility. Therefore, it is excellent in
practicality and can be confortably applied not only
for industrial use but 15 also for donestic use. The
conposition of the present3¥nvention can be used for
di si nfectant, bl eaching and cl eaning applicati ons by
diluting 1.1 to 10,000 tines or wthout diluting.

For exanple, it can leuged Mrs sterilization,

bl eachi ng and cl eaning of nedi cal 20 devi ces,
beverage or food containers, industrial waste water,

COQ"ng;Wﬁ&f%1§%eéﬂdhﬂxﬂﬂ%1ééﬁﬁﬁﬁg Cﬁ@&he@le@@ﬂﬁgngcomp051tlon
devi ces, dishes, a bathroon1 a kitchen, a laundry

chaspakerazefhtin bdidtert CPUPHIEBF @ ArRF et aRerarsd E@lymer
obt§¥nec§; JD‘ doM3 thinA di shateet aptne bleachi-Bgx@Ndgroups in the

eani ng conposition characterized in that it
struoh—prasegnansorcg‘anm pegasig WWOW aihkd pproxycarboxyl

arogPl o % ng.at %{%Ld@aghdogncﬁg dﬂ grQups in the

unlt an organi c ac pol ymer into
peroxycarboxyl groups hydrogen peroxi de and an

|n rganic_acid. €. compaosi tion di cl.aim
2 @E%Iﬁo?$PSHE%COﬁv%%FiﬁE ra?|Cl§%%g{ca quﬁ i
congéeupﬁglf&tmcpemmxycﬁmmumgyﬂ groups LntosgaxbxyqymMQayl groups in

per aci d, ner, | ess th 5%
5aléoﬁﬁ%§?%$dﬁ¥ é¥ﬁ@m?5 &Fapﬁ1 l%?sfguﬁhg}eln t he
nol ecul ar wei ght of said organic peracid polymer is
500 to 15 100, 000.00. 4. The co 03|t|Qn ccordlng th
anyondl6t EPEPRBLALqT 3CCOLRERRI Os&i'd B ganPE 2 wfierein the

mo1PeLALE CPOLIRIF IS sat Jr@@§§c0§€r§@i&q&ﬁﬁmkﬁ0Eb the to
group consisting of perpolyacrylic

100a@Pd; per pol ynet hacrylic 20 acid, perpol ymaleic acid,
peracryllc aci d copol yner, pernethacryllc

4. The composition according to anyone cof claims 1 to 3,
wherein said organic peracid polymer is at least one selected from
the group consisting of perpolyacrylic acid,perpolymethacrylic
acid, perpolymaleic acid, peracrylic acid copolymer, permethacrylic

acid copolymer, permaleic acid copeclymerand salts thereof.

5. The composition according tc any one of the claims 1 to
4, wherein the concentration of said organic peracid pcolymer is Z

to 50% by weilght.
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acid copolyner, permaleic acid copolynerand salts

thereof. 5. The conposition according to any one of

the clains 1 to 25 4, wherein the concentration of

said organic peracid polynmer is 2 to 50% by wei ght.

- 38 6. The conposition according to claiml1,

wherein said inorganic acid is at | east one sel ected

fromthe group consisting of sulfuric acid,

ort hophosphori ¢ aci d and-pypeophosphoric acid. 5 7.

The conposition according to any one of clainms 1 to

6, it further conprises a stabilizer. 8. The

COMOSiThieON cageekdt Ngnt cact@tdrly Wher eilrisai d, wherein said

stabilizer is at |east one sel ected fronlthe grou % o
1n068ﬁ§9§t@ﬁédoﬂs16togﬁﬁ5§h6§ﬁhéﬁﬂ@c§@gd rom the” group consisting
of buhydioxyethanesdonckil¥sphrRosphent Caeid)r Mhospnsabit acid.

t hereof , pyrophosphate, hexanet aphosphate and

deICO|InIC acid. 9. A process for producing an

or @an'T@lep%Bf%ﬁleE’%ﬂ{”Eéc&édﬁgf'ttﬁi i O%HBQSIC%%S 1 to 6, it

conprising an organi c peracid polyner obtained by
furtbavereimgl s |easalpddtzest car boxyl groups in the

structural units of an organic acid polynmer into

per oxycar boxyl groups, hydrogen peroxi de and an

i n@r.gafike acrdponhtthn conprésdisnat td eaéﬁia.nﬂxin@herein said
sta%eﬁ? Of {r']sxatng_tet hq: f%l ! %Védlre]gtggn.?}?glgnéhse (gD ou ng}LSt:Lng of

an organic ac) havi ng
ortthhbSphStI@C&@I@J Mthéroxyeﬁhdnﬁdﬂogaﬁbperphbéphonlc acid) or
[ gani c %$ 2? qﬁ} q. 13

2 tbcesBatoty aPR5oPBSEPaRTF o) "REREFAPEHE A5G yPRdj gipicolinic
acimmi ntai ned for a period ranging from1 hour to 1

nonth in said mxing step. - 39 11. The process

according to claim9 or 10, wherein carboxyl

9. A process for producing an corganic peracid polymer-
containing composition comprising an organic peracid polymer
obtained by converting at least part of carboxyl groups in the
structural units of an organic acid polymer into peroxycarboxyl
groups, hydrogen peroxide and an inorganic acid, which comprises at
least a mixing step of mixing the following components (i) to (iv}:

{i) an organic acid polymer having carboxyl groups in its
structural units,

(ii) hydrogen peroxide,

(iii) an incrganic acid

(iv) water.

10. The process according to claim 9, wherein the mixture is
maintained for a period ranging from 1 hour to 1 month in said

mixing step.
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groups in the structural units of said organic acid

pol yner are converted into peroxycarboxyl groups

with the converting ratio of not less than 5%in

said m xing step. 5 12. The process according to any

one of the clains 9 to 11, wherein the nol ecul ar

wei ght of said organic acid polynmer is 500 to

100, 000. 00 10 13. The process according to any one of

the clains 9 to 12, whereiPf# said organic acid

pol ynmer is at |east one selected fromthe group

consi sting of polyacrylic acid, polynethacrylic acid,

pouynamﬁa:grddéssaatybkdiagidocoﬂaﬁmnﬁrprnﬂ@hawmykb¢n carboxyl

aci d oly i C ac'd Cc nmer and ,salts.
sroffar ot a5 TERUGtE T oRAES allorig Ty i brpolimer are
conbb@téﬁahﬁﬁo9pb@oi§caﬁh@fﬁingthﬁpﬁ1wiﬂ@ théi eonoérsahg ratio of

conp nponent s iVv) is that organic acid polyner;

not3 e5S669%6 D méﬂbtﬁa LhydrdgEnSpEPoxi de; 2 to 60% by

wei ght, an inorganic acid; 0.1 to 10% by wei ght, and

20 water; 20 to 90% by melght 15. The process

acdsrdiThg tR5 CCRES MR CYOreing FonREveies A thengiiime ¢ to 11,
whed€id tﬁea&oié@ﬁﬂaf”%%faﬂte%kegaﬁﬁog}5§§1@réEHH polymer is 500 to

consisting of sulfuri'c acid, orthophosphoric aC|d
100aRACpYP ophosphoric acid. 25 16. The process according

to any one of claims 9 to 15, a stabilizer is

further mxed in said m xing step. 17. The process

acdgrdithg toockssmabeorahereite saivd cne4®f sthebi¢ligzars 9 to 12,
wnek8: Al L east,one sel et e from Lhe. gr pup conal SING 0k rrom the

%ﬂopﬁosﬁ%d¥|c adid,” I-h roxyet Rane
gro@phogpheﬂsclagldbforpdiyaakwlﬁhere@ﬁd,pymmphmsphat5ylic acid,
netaphosphate an dlplcollnlc aci d. 5 18. The ,

p“?ﬁ“%@%%% alcordi ng? TV iy ofi& 8¢ c‘%%ﬁ ro rPthiftoRic  acid

copolymer, maleic acid copolymer and salts thereof.

14. The process according to any one of the claims 9 to 13
wherein the mixing ration of said components (1) to {(iv) 1is that
organic acid polymer; 3 to 60% by weight, hydrogen peroxide; 2 to
60% by weight, an inorganic acid; 0.1 to 10% by weight, and
water; 20 to 90% by weight.

15. The process according to claims 92 to- 14, wherein said
inorganic acid is at least one selected from the group consisting

of sulfuric acid, orthophosphoric acid and pyrophosphoric acid.

16. The process according to any one cof claims 9 to 15, a

stabilizer is further mixed in said mixing step.

17. The process according to claim 14, wherein said
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further conprises a diluting step wherein a dil uent
is added following to said mxing step. 10 19. An
organi ¢ peracid pol yner-contai ni ng conmposition
produced by the process according to any one of
claims 9 to 18, which conprises an organic peracid
polynmer; 2 to 50% by wei ght, hydrogen peroxide; 2 to
50% by wei ght, and an inorganic acid; 0.1 to 10% by
wei ght. 15 20. An organi ¢ péracid pol yner-containing
di l uted conposition obtained by diluting the organic
peraci d pol yner-containing conposition according to
stabbaipmed9is at least one selected from the group consisting of

orthophosphoric acid, l-~hydroxyethane-1, 1-bis {phosphonic acid)} or
a salt thereof, pyrophosphate, hexametaphosphate and dipicolinic

acid.

18. The process according to any one cof claims 8 to 17, which
further comprises a diluting step wherein a diluent is added

following to said mixing step.

19. An organic peracid polymer—containing composition produced
by the process accerding to any one of claims 9 to 18, which
conmprises an organic peracid polymer; 2 to 50% by weight, hydrogen
peroxide; 2 to 50% by weight, and an inorganic acid; 0.1 to 10% by
weight.

20. An organic peracid polymer-containing diluted compesition
obtained ky diluting the o©rganic peracid polymer-containing

composition according to claim 19.



