®
001 METHOD OF REMOVI NG MOLD The invention relates to admtipo@ fo€ Renmovin
mold--by utilising a conposition which conprises a peroxide and anor phous
skljga or colloidal silica. It is advantagepus pecause it is free of
chlforine, and-it may be applied by spraying. A black nold stain deposited~"
on a ceiling, atilejoint, a plastic wall of a bathroomor in a triangular
corner -in a*kitchen is difficult to grove with a cleanser or a detergent.
Spray-type nold renovers con- taini @ a hypochlorite are available in the
mar ket . Many patent publications describe nold renovers containing
hypochlorites or the like. This is because the ability of peroxides such

as hydrogen peroxi de, organic peracids and inorganic peracids to renove

nold is so poor that they can not renove it conpletely. On the contrary,

al t hough nol d renovers conprising hypochlorites have excel |l ent perfornmance,
they are very hy@dadp tor IREMGYENEMbSEI N, and therefore spray-type

renovers are particu- lTarly unsaitapte for use in 002 renoving nold
adhering to the ceiling, etc. Furthernore, they have a strong odor
characteristic of chlorine which

The invention relates to a method for removing mold
by utilising a composifion which.comprises a peroxide and
'amorphous silica or colloidal silica; It is advantageous
because it is free of chlorine, aﬁd it may be applied by
spraying. | |

| A black mold stain deposited on a ceiling, a tile
joint, a plastic wall of a bathroom or in.a triangular
corner in a kitchen is difficult to remove with a
cleanser or a detergent. Spray-type mold removers con-
taining a hypochlorite.are available ih the market.
Many patent publications describe mold removers containing
—/ hypochlorites or the like. This is because the abili%y
of peroxides such as hydroggn peroxide, organic peracids
. and iﬁorganic peracids to remove mold is'so_poor that
they c#n not remove it completei&. On the contrary,
although niold remdvehs comprising hypochlorites have
excellent performanée, they are very harmful to the eye
- and skin, and theréfére sbra&-type removefs.are particu-

larly unsuitable for use in



hanpers their use in, for exanple, a narrow bathroom A nold renover
ition for use in the invention conprises a peroxide and an anorphous

conpQsl t

sifii. \\of the general fornula nSi O2, nH20-(in which mis a positive intergep
and zero or a positive integer), or a colloidal silica produced by ﬁzk
neutTalization by an acid of a water;spluble silicate. The use of a nold '

rempver conposition including anorphous silica will now be illustrated. The
i nventors have nmade studies to increase the nold- renoving effect of

. peroxides and found that when they are used together w th an anorphous’
silica, there can be obtained an effect which cannot be obtained by the
peroxi de alone. The present invention is based on this finding. 003
According to one aspect of the present invention a nmethod of renoving nold
froma surface conprising applying to the surface-a conposition conprising
a peroxi de apdmaf@nh@haiél &Siddher IfPrEs thRedcdy1ing, f etbow Rareaeemdre,
formula: [err] wherein mis an integer of 1 or above, and n is an integer
of 0 or abovehepxh@Weca @tridiy RRICKIidlesr adt €hisedc b6f UsRUorineh@hich

hampers their use in, for example, a narrow bathroom.

A uolu remover compositioﬁ.for use in'the
invention comprises a peroxide and an emorphous_silica | L)
of.the general forﬁula ﬁSiOZ.nHZO (iu which m is a positive
inferger.and n is zero or a.positive integer),oor.a
colloidal silica produced by neufralizatioﬁ by an acid of

a water-soluble silicate.

' The use of a mold remover comp051t10n 1nc1ud1ng

amorphous 5111ca w111 now be 111ustrated

The .inven.tors hare made studies to increas'e the mold-
ranovmg effect of perox1des and found that when they are used together
with an amorphous 51110a, there can be obtalned an effect
which cannot be obtained by the peroxrﬂe alone. The

present invention is based on this finding.
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ﬁresent i nventi-on include hydrogen peroxide, inorganic and organic o
peroxi des capable of form ng hydrogen peroxide in an aqueous sol uti.o B
“lﬂ& nations thereof with activators, ‘peroxynoposul fate, peroxydisul faté - .
arf®or gani-c peraci‘ds ahd salts thereof. The peroxide is preferably used in
a quantity of 0.5'to 95% nore preferably 5 to 90% and still nore
preferably 30 to 90% (all percentad®s3 gi ven are by wei ght). Exanples of the
per oxi des capabl e of form ng hydrogen peroxide is an aqueous sol ution
i ncl ude: adducts of hydrogen peroxide with organic and inorgani c conmpounds,
such -as hydrogen peroxi de adducts of sodium carbonate, sodium
tri pol yphosphat e, sodi um.pyr qphasphat € 4 S d
Bid W Bl AL A0 JF e %eﬁ%%?a?éygggggn'\lﬂ

and i norgani ¢ pero CHEE as sodi um per bor 0 odrum

erborate tetrahydrat ' ' ' Lele; whi ch
hyar ogen' per olERE AT SO A 1 it il &, SLEEAER PEOREERELngTono Wi ¢
onohydr at d sodi : h f d.
rononyar at € an pgggzn\‘,ég‘tt%er&%' L £dd aat]y&%lﬁéc?sﬂfoxpaééﬁlﬁfléiﬁﬁ greferre

Exanpl es of t RE ors use oget her ere- W th I nclude Conmpounds

capable of fo sy, ' | ' thentRAJ£ 601 Bivng
U0 P R o 11 b SRUSPESeROLE I bPNE g

organi c peracids or active ng species by the reaction with the
per oxi de i n ageagredusawiultd:on. Exanpl es : - :

mSiOz.nHZO

wherein m is an integer of 1 or above, and n is an

— integer of 0 or above.
| Examples of the.peroxides.which can be used in the
present_inventioﬁ include hydrogen peroxide, inorganic
and 6rganic peroxides capable of forming hydrogen pefoxide
in an aqueous solution, combinations thereef with .
activators, peroxymonosulfate, peroxydisulfate and organic
peracids and salts thgreof.
| The peboxide is prefefably used in a quantity 6f 0.5
to 95%; more preferably 5 to 90%, and still more preferably
30 to 90% (éll percentages given are by weight).

Examples §f the peroxides capable of fofming hydrogen
peroxide ié an_aqueo;s sqlution.include: adducﬁs of
hydrogen peroxide with organic and iﬁorganic compounds,
éuch as hydrogen peroxide adducts of sodiﬁm cafbonate,
sodium tripolyphosphate, sodium'pyfophosﬁhate and urea,
' .2H '

and 4Na280 0,.NaCl; and inorganic peroxides such as

2 272"
sodium perborate monohydrate, sodium perborate tetrahydrate,
- sodium peroxide and calcium peroxide; among which hydrogen

peroxide adduct of sodium carbonate, sodium perborate



of the activators which can be used in the present invention include

ni t rifRs- such as acetonitrile, malononitrile, phthalonitrile and o
bengggyininodl acetonitrile; O-acetyl ated conpounds such .as gl ucose - R 3
pent aacet at e, octaacetylsucrose triacetin, sorbitol hexaacetate,. 'Nﬁfﬁ
acet oxybenzenesul fonate salt, trlacetyﬁeﬂyanurate and net hyl chlorofornate
N-a&ylated com pounds such as N,N, N, N-tetraacetylethylenedlan1ne or
tetraacetylglycolurll N—benzoyI|n1dazoIe -N- acetyl di met hyl gl yoxi ne,

1- phenyl - t nt oj di acetyl-an etyl di gl ycol i m de and
di acetyl met %‘fﬁ'w #jﬂ radeégﬁé ‘?‘ﬁ‘g t%sggﬁﬁlf\t‘f‘ﬁérﬁﬁﬁhé fc anhydri de,
succinic an I de, glutaric anhydride, al kylsulfuric
anhydri de a%%r%ydlr% a caéi{)"oxyl ic acid with an organic sulfonic
acid; sulfonyl Oﬁiﬁlﬁﬁé@%@%ﬁg (a[h Eﬁonzo *‘é ﬁé yE{:‘gQEHEEh%gLXOX' e,

acylated phosphat es such as di et organi ¢ phosphoric

aci 0 005 yazhignetite Moty | el bF f&kﬂfn dhgkbgags such as

di phenyl disul fone; and N-sul fonylimdazole, cyanan1 ogenated
triazines. Peawkidiy iMi-ad Adudtis o LsELoRi ARQT £8LRDRgObrgandc xture of

two or nore of them
peracids or active bleachlng species by the reaction
with the peroxide in an agueous solution. Examples
of the activators which can be used in the present
invention include nitriles suéh as acetonitrile,
'.ﬁalononitrile, phthalonitrile and benzoyliminodi-

a¢2tonitrile;'O-acetylaﬁed compéunds such as glucose
pentaacetate, octaacetylsucrose, triacetin, sofbitoi
hexaacetéte, acetoxybenzenésulfbnaﬁé salt, triacetyl
cyanuraté and methyl chlbrdfqrmaté: N-acylatea com-

«+ pounds such as N,N,N',N'-teﬁr#acety1e£hylenediamine
or teﬁfaécetylglfcoluril; N-benzoylimid;zolé, di-N-
acetyldimethylglyokime, i—phenyl—3-acetylhydantoin,'-
N,N-diacetylaniline, N-acetyidiglycolimide and _. T o/
diaéetyimethylenediformamide;_a@id énhydridés such |
as phthalic anhYdride, succinic anhydride, benzoic
anhydride, glutaric anhydride, alkylsulfuric anhydride
and anhydrides of a cérboxylic acid with an organic'

 sulfonic acid; sulfonyl oximes such as di (methanesul-
fonyl)#diméthylglyéximé; acylated ?hoéphates.suéh |

_as"diethyibonzoyl phbsphate; organic phosphoric acid



T.he peroxide is preferably used in a quantity of 0.5%to 95% nore

preterably 5to 90% and still nore preferably 30 to 90% Wen used
t her with the,activator, its quantity is preferably fran 0.1 to
d be

pref erably 1 to 50% Exarrpl es of the peroxynonosul fates which
used inthe corrp05|t|on cont ai ni ngo g peroxyrmno- sul fate or a
peroxydi sul fate ‘in the present invention include sodi um peroxynonosul fate,
pot assi um peroxy- nonosul fate and ammoni um per oxynonosul fate, anmong which.

Pot assi Um PerOXHIANAU! U digaA A n AL oL 1aer a1 LhuBbhLs POt asstum

peroxyrmnosul ate 1 s conmmercl en orm o oubl e. salt of

Lerr] = 2:1: Lchgar gl rOéxﬂVinﬁﬂforEB%\’%r{HWféﬁ&lﬂﬂidézg%e,

comerial ly av about 4.3% . Exanples of the peroxydisul -

fates incl udeyap@dind@ed Yrd HH 19y dridted ROk BEHi nes Permrege sattava-and
anmmoni um per oxydi sul fate, anong whi ch sodi um and ammoni.um per oxydi sul f at es

are par- ticCuyods hnay' Pl elithdieranornie o5 44 €4 anbityresed twoa quantity
of 1 to 95% 006 nore preferably 5 to 90% and still nore preferably 30

to 90% Pref O abrer @dithaner oxi des used in the com position containi ng an'
organi c peroxide in the pres-

The peroxide is preferably used in a quantity of 0.5% to
95%, more preferably, 5 to 90%, and still more preferak__aly 30 to
90%. When used together with the activator, its quantity is
preferably from 0.1 to 70%, more preferably 1 to 50%.

‘Examples of the peroxymonosulfates which can be
used in the composition containing_ a peroxymono-
sulfate er a peroxydisulfate in the present invention
include sodium peroxymonosulfate, potassium peroxy-
monosulfate and ammonium peroxymonosulfate, among
which potassium peroxymonosulfate_ is particularly_‘. N
preferred. Usually, potassium peroxymoﬁosulfate is
commercially available in the form of a double salt

— . of KHSO, : KHSO,:K,S0, = 2:1:1 (theoretical available
oxygen .co_ncentration: 5.2%, commerially avaj_.lab]_.e.
producf: about 4.3%). Examples of the peroxydisul-
fatee inclt_zde sodium peroxydisulfate, potassium |
peroxydisulfate and ammonium perokydisulfate, among
which sodium and axmﬁonihm peroxyd_i_sulfates are par-

ticularly preferred.

The peroxide is preferably used in a quantity of 1 to 95%,



- ott—

L4

ent _invention include organic peracids and alkali netal and al kaline earth
e ‘jaJts t her eof . Exanpl es of such organi c peracids include nonoper-
acidg>ot- al i phatic. carboxylic acids.such as peracetic, perpropionic, o Lk
perQutych, per caproi ¢ and peroxylaur#&_acids; nonoper acl ds or di peraci ds -
of aliphatic di- carboxylic acids suc %s succinic, glutari.c,” adipic, -
azel ai c, 1,9-nonanedi carboxylic, 1,10-decanedi car- boxylic, : R
1, 11- hendecane- di car boxyl i ¢ and 1, 12- dodecanedi carboxylic acids; nono- and -
.di -percarbo- xylic acids of aromatic carboxylic acids such as perbenzoic,
nonoper pht girecprefepabhBhte i%9%, ransb st mere mreferakdy 3 er 9&&%.epht hal i ¢
and p-chloro- pe begzoiC'acidSﬂiand al kalj metal_and al kaline earth netal
salts of these ofGRAPETHE Qr9ghic, peroxhdech UssdbhiRal He £ and its
salts, nono eragld and gi- geracid of dg@ecanedic rboxylic acid and their
salts are pPeroFien SHACAABARY, oM BRI, RETARIGE AN Khe BYeSTarly
preferred. .Th 1 OX] I S fser abl y _ysed .i. uantd ty,.of to 95% nore
preferably iﬁgtggggééggﬁdiggﬁﬁFSnggg%Bﬂ%fgﬁﬁ%%}é%) Sﬁ%%a%ith regard to
anor phous sili hChyi d 0 t cqnd component for the
Conpositicw#%g%g.¥€at%%k§lfﬁg earth Ae%%llggf%%(ghereégi
Examples of such organic peracids include monoper-
acids of aliphatic carboxylié acids such:as-perhéetic,'_
perpropionic, perbutyric, percaproic and peroxylauric
acids; monoperacids or diperaéids of aliphatic di-
carboxylic acids such as succinic, glutaric, adipic,
azelaic, 1,9fnonanedicarboxylic{ 1,10-decanedicar-
boxylic,'1;1l-hendecane-dicaiboxylic and 1,12-
dodeéénedicarboxylic a¢ids; mono- and di-percarbo-
xylic acids of aromatic'carboxylic acids such ‘as
perbenzoic, monoperphthalic, diperphthalic,'mono— _
perterephthalic, diperterephthalic and p~chloro-
perbenzoic aéids; and alkali metal and alkaline earth .
metal salts of these organic peracids, among which
perphihalic acid and its salts, monoperacid and di-
peracid 6f'dodeCanedicarbdxyli¢ acid and their salts
are preférfed and magnesium monoperphthalate is par-
ticularly piefe:red;_ |

The peroxide is preferably used in a quantity of 5 to
95%, more preferably 10 to 90%, and still more preferably. 30 to 90%;

With regard to amorphous silica which is used



present invention, the substance which-is generally called silica and
represented by the chemcal for- mula, SiQ2, can be classified into tw .-
greups. One is crystalline silica which has.a definite crystal- line -
strUct.ure and-occurs in nature, such as quartz, and the other is '
non-crystal line or anorphous silica®hich is called hydrated silica,
wet - process-or .synthetic silicic acid, is conposed of a network structure
of Si-O and does not have a definite crys- talline structure. Any of
synt-heti c anorphous silica produced g%adry process, aerogel process and wet
process or ndfuthe SrsEPRoEemPONeste fSrhethe sempesithien pisedein thavent i on.
Anor phous silica mhiih i s.produced by dry process and has a specific
surface 2 ar BE®§PT0INYeREAPear rghe &n ed"hiceErspgeneraland an
average partic ize,of [err] or belowis preferred. It is possible tha
pri-mary par-thgﬁéssé}ECQQSPQWEFRFgaePﬁFS §@b&ﬁﬁm€%ﬁ%ﬁqq%ﬂ = Such
particles c u in_the.present .i.nvention. Anorphous siljca is
preferably %gggi'négsq&a %Int ?eoFiﬁ.sfitfg'egO%n%ﬁDrté"Qplggqoé’rpfm y % to 30%
Wien a buffegin ts.added to l.d renmpver .conpQsitian of the
pr esent inve%%igﬁggggg%gﬁeiggﬁgﬁé Bhggﬁgﬁggf? g%éi&#%ﬁngﬁﬁsﬁék?conposition
line structure and occurs in nature, such as quartz,

and the other is non-crystalline or amorphoué-silica

\,;' which is called hydrated silica, wet-process or

' synthetic silicic acid, is composed of a network

. structure of Si-O.and does not have a definite-érys-.
talline structure. Any of synthetic amorphcus silica-
produced by dry process, aerogel process and wet
process or natural amorphous silca can be used in

thé present invention. Amorphous silica which is
produced by dry process and_has_a specif@c sdrface ' '
area of 10 to 700 mz/g’as measured by BET méthod,

ahd an average particle size of 30u or below is .
preferred. It is possible that primary par- |
ticles are agglomerated into secondary ﬁarticles.

Such particles can be used'ih the present invention.
Amorphous silica is preferably used in a quantity of 0.1

to 50%, more preferably 0.5 to 30%. ' |

When a buffering agent is added to_the mold

remover composition of the present inventiqn-tq mod-

ify.the-pH thereof, the effect of the composition



can be further enhanced. Exanpl es of the buffering agents include, al kal

met gl—hydr oxi des such as sodi um hydroxi de and potas- sium hydroxide; amne .
derﬂ&%’ ves such as amoni um hydroxi de and nono-, di- or triethanol amne;' 'y a»s
al ka

met al carbonates such as sodiuq%égrbonate and pot as- 'si um-car bonate;¥: .
al kali metal orthophosphates such as s um or t hophosphat e and pot assi um

or tlhophosphat e; ort hophosphat es such as ammoni um ort hophosphat e;, al-kal

nmetal silicates such as sodiumsilicate and potassiumsilicate; and
silicates such as ammonium silicate, The pH buffering agent is used in such-
" a quan- titgaasbeo fadjthetr t @vhphiced.t he opti mum val ue which gives the best

ef fect according to the type of the peroxide. If necessary, further alkal

net al * hal i des an&xampd@suthdheidn ngs agafttining brdelea pdtfassi um
chloride, lithi chl ori.de, anmmgni.um ch].ori de, sodium brom de, potassi um
bromi de, Ii F\ﬁltaﬁ'l gﬁ%‘é’%fﬁd %ﬁ)rﬁ%rﬁm gﬁ’;d%’%ﬂq and #o%¥T ates such
as sodi um sulf at pot iumsul fate .and lithiumsulfdte: amoniumsulfate;
al kal i et aﬁiﬂpciyggﬁé%?}'sm%%v@%%%%&aé PWEREMm bi car bonat e
and 11 thi um, DoAY LG HBHY B G RGeS aTRIA

metal carbonates such as sodium carbonate and potas-

sium carbonate; alkali metal orthophosphatés such as
sodium orthophosphate and potassium ofthophoséhate;
orthophoSphateé such as ammonium orthophosphate;
alkali metal silicates such as sodium silicate and
potassium siliéate:'and silicates such as ammonium.
.Silicate,: | . |

The pH buffering agent is used in such a. quan-
tity as to adjﬁst the pH to the optimum value which
gives the best effect according to the type bf the .
peroxide.

1f necessary, further alkali metal halides and
‘ammonium halides such as sodium chloride, potassium
chloride, lithium chloride, ammonium chloride, sodium .
bromide, potassium bromide, lithium bromide and
ammonium bromide; alkali metal sulfates such as
sodium sﬁlfate, potassium sulfate and lithium sulfate;
ammonium sulfate; alkali metal bicarbonates such as
'sodium bicarbonate, potassium bicérbdnate_and-lithium

bidarbonate} ammonium bicarbonate; and alkali metal



009 salts and ammoni um salt of condensed phosphoric acids such as al kali .
met al pyrophosphates (e.g. sodi um pyrophosphate, potassi um pyrophosphatg,..
ad | i thi um pyrephosphate), ammoni um pyrophosphate, al kali netal ‘
t r&pol yphosphates (e.g. sodiumtripoly- phosphate, potassium

tri pol yphosphate and lithiumtripol yplphat e) and ammoni um

tripol yphosphate nmay be used. The conposition used in the present invention
may optionally contain surfactants such as anionic, nonionic, cationic or

anphot eri ¢ ghac A Smrferiid @1 S#/Gorideded ?Igé_éﬁﬁé@ﬂés i nclude [err]

to [err] higher alcohol sulfates, salts of [err] [err] carboxylic acids,
sul fonat ed [ae¥ikds tsadrerdd d18dd1i Med D pratdphdspLess sk f@nat es cont ai ni ng

-an al kyl group having 10 to 22 carbon atons, sodi um al kyl sul fo- succi nat es,

[err] to [esodimar pyrophdspiies, potdsdiumwipytdyhesphatedandl to 100 nol)
adduct of Cl10 to C22 higher alcohol and sulfate of C8 to C22 al kyl - phenol

- pol yet hyl end.ighjon pytriophodpltatid)es ammonioin myrophesshatact ant s i ncl ude
[err] to [err] straight-chain or branched hi gher al cohol polyethylene (a
degree of pallkedii mettadn tripgalyfi®spilates 6t ber  sediyettyipokyta degree of
pol yneri za- . '

phosphate, potassium tripolyphosphate and lithium

_ tripolyphosphéte) and ammonium tripolyphosphaté_may

be used.

The composition used in the present invention may
optionally contain surfactants such as anionic,

nonionic, cationic or amphoteric surfactants.

Examples of such anionic surfactants include

C to ' C higher alcohol sulfapes, salts of C10 to

20

10
carboxylic acids, sulfonated C,p to C,, a-olefin,

€22

* alkylbenzene sulfonates containing_an alkyl group
having 10 to 22 carbon atoms, sodium.alkylsuifo—'
succinates, Clo:to 022 paraffinsulfonate, sulfate

2 of ethylene oxide (1 to 100 mol) adduct of C10 to
C,y higher aléohol and sulfate of Cg to C,, alkyl-
phenol polyethylene glycol ether.

Examples of such nonionic surfactants include

. C to C

10 20
polyethylene (a degree of polymerization: 3 to 100)

straight-chain or branched higher alcohol

glycol ether, polyéthylene (a degree of_polymeriza-l |
tion: 3 to 106) glyco;-ester of Clo_to C22 garboxylic



tigg, -3 to 100) glycol ester of [err] to [err] carboxylic 010 aci ds,

Garr] to [err] al kyl phenol polyethylene (a degree of polynerization: 3
Q) gl ycol -ether. If necessary,, sol ubili-zing agents such as sodi um S e
-toluenesul fonate, sodium xyl enesul fonate and urea; high-nolecul ar ol
mat eri al s. such as carboxy- nethyl cel I0dl0ose pol yvi nyl pyrrol i done and pol y-

et hyl'ene glycol; alum numsilicate such as nont- norillonite; magnesium
silicate such as sepiolite and attapulgite, an abrasive such as cal ci um

carbonate and sjlicon_dioxjde; and,a pignent a dye and a perfune.my be
further addefr945v aF‘bqe(f:@rF‘édcgzbﬁéﬂ‘YrEngﬁPlt relyetdydenenden- tion, the

| d it i, d ddi,ng - tQ the. iti i h
o opar 11 RS a% o RO IRetEErEtat or JoiR ABALe HlraRlof S s | onst 0. 104
f bl t | 0. 2% ' C s L 0.5 -50% pref bl 1
PO 500 10 1 or m & b RdReSaEy &) SPPSEE  8ink Refrsonteh a%on | Pred . ot ol y
W t hi  breferably 30, gLOLLES) - SRE ead. | d on th
Sur face to BRYtubiE Ffedesy Folutes) sORLER (PYBhBRITRRRIL " 1
Conpos't'OnddhtJ?EJf”ﬁE§H4moiecular materials such as carboxy-

methylcellﬁlogé; polyvinylpyrrolidone and poly- -
ethylene”glycbl; aluminum silicate such as mont-
morillonite; magnesium silicate 'such as sepiolite -

and attapulgite, an abrasive such as calcium carbonate
and silicon dioxide; and a pigment; a dye and a
perfume may'be further added.

.In a preferred embodiment'of the present inven-
tion, t.he mold remover composition 1S used by adding

water

to the composition in such a proportion

as to'give an available oxygen concentratidn of at:
least O.lé, preferably at least 0.2% and a concentra- .
tion of 0.5 to 50%, preferably 1 to 30% to form a
.solution,'a sldrry or a paste which is then immedi-
ately {within an hbur, preferably 30 minutes) spread
over or sprayed on the surface to be treated. It is
particularly preferred to apply the camposition in the form of -
slurry or paste, because the liquid will hot’ be scattered, as

it tends to be when sprayed on. B

When the composition cbntaining hydrogen peroxide



be..when spr-ayed on. Wen the conposition containing hydrogen peroxide
O+]_:or an organi-c.or inorganic peroxide capable of form ing hydrogen
peroxi de in an aqueous solution is. used, water is added to the composition
in such a propor- ‘tion as to give an.avail abl e oxygen concentration of 0.1
to 10% preferably 0.2 to 6% and a pH of 8 to 13, preferably 9 to 11. Wen
t he. conposition used in the present i n9&htion contains a per oxynmonosul f at e
or a peroxydisulfate, water is added thereto in such a proportion as to
gi ve an avail abl e oxygen concentration of-0.1.-to 1.5% preferably 0.2%to
1.0% and a pH of 5 to 13, preferably 6 to 11. When the conposition used in
t he present invention contains an organic peroxide, the preferred avail -
al be oxygen concentration is 0.2 to 3% and the pH should be 5 to 11,
preferably 60¥oangergaricooreinpaand coperbaidedicipablesids o stwoul d
preferably be 0.1 to 30% nore preferably 0.5 to 20% at the tinme of use.
ing hydrogen peroxide in an aqueous solution is used,

slurry or paste, because the liquid will not be scattered, as it tends to
,ﬁgi

water is added to the composition in such a propor-
tion as to give an.available oxygen concentration
of 0.1 to 10%,'preferab1y 0.2 to 6% and a pH of 8
to 13, preferably 9 to 1l1.

when the composition used in the present invention
contains a peroxymdnosulfate or a peroxydisulfate,
ﬁater is added thereto in such a proportion as to
give an available oxygen concentration of'O.i tol
1.5%, preferably 0.2% to 1.0% and a pH of 5 to 13,
preferébly 6 to 11. |

When the composition used in the present invention ~
contains an organic péroxide,-the preferred avail-
albe oxygen concentration is 0.2 to 3% .and the pH

'_ should be 5 to 11, preferably 6 to 10.
The concentration of the amorpﬁous.siliCa'should |
preferably be 0.1 to 30%, more preferably 0.5 to 20% at the time

of use.



n ~illustrated. In that case the method of the invention conprises

a ng to a surface to be treated, a nold renover conpositiqgn conprising a,,.
per oxi de ‘and ‘col | oidal silica formed by neutralizing a vater- soluble '
silicate with an acid. Exanples of the peroxi des which can be used in the
present invention include peroxide @b%pounds capabl e of form ng hydrogen
peroxi de in an aqueous sol ution, such as hydrogen peroxide; sodium

per borate (nonohydrate and tetrahydrate); hydrogen peroxi de adducts of

sodi um car bonat e, Thedi ek Y APREED RaihsverS ochpo®i tidrp ahypidiagheadleoddal ur ea;
sodi um per oxi de and cal ci um peroxi de. Exanples of activators which can be
used toget hegitier @il hoivnsd dltustaapednds capabl e of forni ng hydrogen
peroxide’in an. aqueous solution and form ng organic peracids or active

bl eachi ng speci es. oy tHae ¢&RCthe methtd dfhehednoention compriaeseppiyig uti on.
Exanpl es "of other peroxides include peroxynonosul fate, peroxydisulfate,
monoper aci dstefa aurfdw ito Isartheatdd e mulidisesnelr cempeei binet CoypRising opi oni c,
perbutyrlc percaproi c and peroxylauric acids, nonoperacids or diperacids
of al i phati cadpermixiidx @ndcceldicddal sdhics fomed mcnetg:ralmms aamtsrc

-azelaic, 1,09- nonanedi car boxyl i c,
soluble silicate with an acid.

012 Ehe use of a nold renover conposition including colloidal silica will

Examples of the peroxides which can be used in the
present invention include peroxide compounds capable QJ
of-forming'hydrogen peroxide in an aqueous solution,
such as hydrogen peroxide; sodium perborate (monohydrate
ahd tetfahyﬁrate);_hYdrogen peroxide adductg of.sodium
carbonate, sodium pyrophosphate,.sodium tripolyphosphate-
| and urea;-so&ium peroxide and calcium peroxide. |
Examples 6f activators which can be used together
therewith include compounds capable of forming hydrogen
peroxide in an agueous solution and fbrming organic
peracids or active bleaching species-by_the reaction
with the peroxide in an aqueous solution.'
Examples of other peroxides include peroxymonosulfate,
peroxydisulfate, monoperacids of aliphatic carboxylic
acids such-as peracetic, perpropionic, perbutyric,
percapfoic'and peroxylauric acids, monoperacids or
diperacids of aliphatic dicarboxylic acids such.as
succinic, glutaric, adipic, azelaic, 1;9-nonaﬁedicarboxylic; 

l,io-decanedicarboxylic, 1,11-hendecanedicarboxylic and



1, 10- decanedi car boxylic, 1,11-hendecanedi carboxylic and 013 o
1, 12- dodecanedi car boxyl i ¢ acids, nono- and di-percarboxylic acids of \.
arQmatic carboxylic acids such as perbenzoic, nonoperphthalic, @ ‘
di perpht hal i c, nonoperterephthalic, di- perterephthallc and

p- chlmroperben20|c acids, and al kali netal and al kaline earth netal salts

of these organjc peraC|ds anong whi-ch nmonoper pht hal i ¢ aci d, di perphthalic
aci'd, nonoperacid and di peracid of dodecanedi caboxylic acid and their _
aIkaI| nmetal and al kaline earth net@i salts are preferred. The peracid may
be used by itself or together wi.th another peracid. As an oxidizing agent,

potassiun1peroxynnnosu|fate having [err] and [err] in a mxing ratio of
2:1:1, such as "Oxone", (Registered Trademark of DuPont) and rmagnesi um

monoper phtfo{'ﬂ @l&o&@éaﬁadiaasboﬁyzhcaacméa fibhose ande ) i -per qaxdioarylde:  The
wat er - sol ubl e silicate which can be used in the present invention can be

represent eseids tdf dodbhaviogecgebexplitoanitia: spehrpswm@mhemﬂmucs an al kal i
nmetal such as lithium sodiumor potassium amonium or substituted
anmoni um mwmbperphpheiecabﬂyperphhballgt monoperterephthallc, di-
perterephthalic and p-chloroperben201c ac1ds, and alkali

metal and alkallne earth metal salts of these organic
peraclds, among which monoperphthallc acid, diperphthallc
acid, monoperacid and diperacid of dodecanedlcaboxyllc'

acid and their alkali metal and_alkaline earth metal
salts are preferred. The peracid may be used by
itself or together with another peracid. As an
oxidizing agent, potassium peroxymonosulfate

hav1ng KHSO5, KHSO4 and K2S04 in a mixing ratio

of 2:1:1, such as "Oxone", (Registered Trademark of DuPont) and
magnesium monoperphthalate hexahydrate, such as

H-48 (tradename), are preferred.

K/’ The water-soluble silicate whlch can be used in the
present 1nvent10n can be represented by the follow1ng
general formula. _ | |

.MZO . nSlOz
whereln M is an alkali metal such as lithium,
sodium.or pota551um, ammonlum or substituted |
ammonium, and n is preferably a number of
0.5 to 4, among which 11th1um, sodlum and

potassium are part;cularly preferred.



pr red. 14 These water-soluble silicates can be used in the form of
an 1ydri de, a powder containing water of crystal- lization or an aqueousﬁQ},
sol ution. Sodiumorthosilicate, sodiumnetasilicate, grade 1 sodium
siljcate, grade 2 sodiumsilicate and grade 3 sodiumsilicate are preferred
as the water-soluble silicates. However, #pdtassium | i thi um and ammoni um
salts can also be used in the present invention. Preferred acids which can
be used in neutralizing the water-soluble silicate in the present invention
are organi C gfiede watie#SedlubleorgaAlicatd tamnd Risddirias therssy With
organi c acids can al so be used. Exanples of the organic acids include

car boxyl i c acifdansachysds ideqt iac powiierutoonitaiadings wabedr od carysbad- ¢ aci ds
such as citric, tartaric, malic and glycolic acids; aliphatic dicarboxylic
acids such adigriipon 9 @an ®guadus &sglmtiareci nic acid, gl uconic acid,

adi pic acid and pinelic acid and a conpound having one or. nore carboxyl or
sul fo groups on t Beddam, ex&hosidicaksh Sediawy setasidinate grrdrezene-

sul fonic acids.., The henzene ring may be substi.tuted w th

sodium silicate, grade sodium silicate and grade”é

(lES%o 4, among which lithium sodium and potassiumare particularly

sodium.siiicaﬁg are.preferred.és the.water-soluble
silicates.i However, potéssium, ;ithium andnémmohium
salts can also_be used ih tﬁe pfeseﬁt invention.
Preferréd acids which éan.he'used in heutraiizing
the watér-sqluble silicate'in the present invention
are orgénicJﬁcids.'.ﬁowévér, inorganic acids ané
mixtures fhereof with organic acids can also be used.
Examplés 6f'the ofggnic aéidé include carbbeliél'
acids such.aS'aéetic and butYric acids; hydrbxycarboxylic
;cids sucﬁ as ci£ric, tartaric, malic and glycolic acias}
aliphatic dicarboleié acids such a§ oxalic
aciaq, malonic acid,.succihic acia} gluconic
acid, adipic acid ?nd pimelic acidﬂand'a éémpound
having one or more éafboxyl or sulfo groﬁps on the.
benzene ring, such as benzoic, phthalic ana'bénéene-
sulfonic aci&s. .The benzene ring may Ee sﬂbstituted with
halogen, nitro or én alkyl group; and examéles 6f the
compounds containin§ éuch a subéfiﬁuehf include
toluenesulfonic, chlorobépzeneéarboxylic'and qitfo—
phihalic acids. There maylbe qséd'éompounas which

contain a naphthalene or heterocyclic ring”in place of



hal ogen, nitro or an al kyl group, and exanpl es of the conpounds contai ni
sugh a substituent include toluenesupfenic, chlorobenzenecarboxylic a
nttro- phthalic acids. There may be used conpounds which contain a

napht,hal eng _or _hetéerocyclic ring in place of 015 the benzepe ring a
are aci di c%'len baenbﬁaeg’t?e _ _gsoa}'léiagﬂe_. aA‘ﬁ’n tHem? FEPERNS _nﬁ??ﬁ_,gl?ﬁrtari c,
SUCCI Ni C, AIHP Urfem ARG PifEIiL, PR L, a@@c@fﬁ%ﬁlc fGLdgiare
preferred. A surfact’'ant of the acid type such’ as an a yI%enzenesOIfonlcb

acid, an elaafgiesuldiaRia ACightarad T4t Wil fo a6 flas agr-@! kyl phosphori c
acid and a long-chain fatty acid, and a nononmer to polynerize such as

mal ei ¢ anpydredeeqac’ W istrdtchan®idmamd ide A% typadsgéRt oni ¢ acid, a
honopol ynmer and a copol yner of each before mentioned nononer in which the

aci di ¢ cogpodRd alky1hbeh 2etle sidonieutacld z ath e hinsisEfonIde or gani c acid
may .be used by itself or together with another organic acid. Exanples of

t he i nor gaeiid,apadafifinsmiEonidy acildyr ian allyliphasphotriec, phosphoric and
boric acids. Colloidal silica used in the present invention

acid and a long-chain fatty acid, and a monomer

to polymerize such és maleic anhydride, acrylic

acid, methacrylic acid and cro;onic acid, a

homopolymer and a copolymer of each before

mentioned monomer in which the acidic cdmpound'

has ndt vet been'néutralized may be used. The

organic acid may be uséd by itself or together

with another organic acid.

Examples of the inorganic acids include
"hydrochloric, sulfuric, nitric, phosphoric and boric
acids. | | | |
| Colloidal silica used in the present invention
-/ can be prepared by any'of'conventional'méthods without

barticular limitation. For example; colloidal silica
can be bbtaihed by dissolving 0.1 to 10% (in terms of
Sioz) of a water-soluble silicate in water and adding a
neutralization equivalent of an acid thereto with
stirring.. | | |

The ingfedieﬁts uﬁed in the present invention function
as é mold remover meréiy'by mixing alpéfoxide (a) with
a colloidal silica'éolution (b) as formed by neutralizing

a water-soluble silicate with an acid. The peroxides are



can be prepared by any of conventi onal met hods w t hout particul ar .
i.tation. For exanple, colloidal silica can be obtained by dissolving 0.1
0% (in terms of [err]) of a water-soluble silicate in water and addlng\,~
eutralization equi-valent of an acid thereto with. stirring. The _

|ngﬂed|ents used in the present invent] function as a nol d’ renover nerely: -

by m xing a peroxide. (a) with a collo?ﬁgl silica solution (b) as frormed by

neutralizing a water-soluble silicate with an acid. The peroxi des are

016 substantially unstable in the formof an aqueous solution and cannot be

preserved as an u qut ve n riad_of XCEeRL, as 2
hydr ogen perg%l i3 gé%%ﬁ%l “at*%eg°g§e°gup§|F8&@%“ t 1S Tof

powder or as "dwgcorﬂ Jaghied Sadosh! abeohd gl?guw%n%%qneﬂ (a)

with the conponeﬁf ore therr use e conposition used

in the prese?fy)glrl x)%'?ﬁ'o‘i‘i‘ d@%ﬁ&t '&Ebeﬁé'é(s CQ”B?&Po%ﬂEf ﬁ‘étr%&&desgo‘{ﬁ{‘t

al kali or g agent, aCld, chelating agent I gh-nol ecul ar wei ght
conpound, abg3aghve, usdlaaliy i & Wtsuﬁgliélﬂelndﬁﬁeofoﬂfne%@ povRidon

(conponents (c)). These: |ngred|ents may be added to any. of the conponents

(a) and (b)-oHOW%V%blﬂd-I}%ccordlngly, it is desirable to mix the
component (a) with the componcnt (b) iumcdiately before
- their use.. |

The compcsition used in the.pres'enﬁ_ | inventicn may option- \/
ally cohtsin surfactant, sol&ent, alkali or buffering
agent, acic, chelatir_lg agent, high~m1ecu1_a;' weicjht compound,
abrasive, solubilizing'agenc, pcrfume, dyc or preser;
vation (components (cj). These ingfedients may be addcd
to any of the ccmponents (a) and (b). However, it is
preferred that solid ingredients are added to the com-
bcnent (a) and liquid or highly Hygroscopic ingrcdiencs
are added to the component (b). For certain.reasons; the
aforementioned optional ingredients may.ﬁe sepsrately‘ ) | \\)'
prepared as a third component (c),:and the components (a),
(b) and (c) may bc miked_togcther at the pcint'of'their_
use. | |
The composition used in fhe present 1nvent10n may option-

ally contain surfactants such as anionic or noniouic
surfactants. However, other surfactants such as cationic,
amphoterlc or - zwitter ion surfactants can also be used,

if desired.



ﬁrefefred that solid ingredients are added to. the com ponent (a) and

liquid or highly hygroscopic ingredients are added to the conponent (b) ‘.
kar_-certain reasons, the aforenentioned optional ingredients may be ZE§2>\

separately prepared as a third conponent (c), and the conponents (a),

and (€) may be m Xed together at the poinpt of their use. The conposition
used“in the present invention may optiondially contain surfactants such as
anionic or nonionic surfactants. However, other surfactants such as.
cationic, anphoteric or zwitter ion surfactants can also be used, if

desi red. 17 Exanpl es of the anionic surfactants include salts such as
Cl0 to C22 al kxampldeseofl ftdveateesionGl) stur f2@t ey |irnd biderssdIbmat es, and
[err] to [err] al kanesul fonates, salts of Cl0 to C22 higher fatty acids,

t hose of $¥rcha@ssCqfy [ter O o @ Ykerlbendeieauldiamtas, Ghpsko Foperr] to .
[err] al kyl ethoxy sul fates, those of [err tC)iégr] [err]-sulfofatty acids,
those of PePrpiidspdiopates.) anq Coipthy G REAngsuliIRAEeHf [err] to

Exampl o 5P HRo OdaCae o e FOoNedmE A SR iR L7 oL SUHRE |t od

annDniunl%%IEib to C,, higher alcohols, those of Cio t° Cyy |

'.alkylethoxy sulfates, those of clO to C,, o-sulfofatty
acids, those of Cyp to C,, u-sulfofatty acid esters,
those of Clo'to C,y alkylphosphates and those °£~¢10 to
sz alkylsulfosuccinic acids. Examples of the salts
include sodium,'potassium, ammonium and substituted
ammoniuﬁ salts.

Examples of the nonionic surfactants include
ethyiene oxide (1 to 100 moi) adducts of C8 to C,,
?olyoxyethylene alkylphenyl ether, ethylene oxide
(1 to 100 mol) adducts of Clo_to Cso polyoxyethylene
alkyl ether, ethylene oxide/pfopyléne oxide block

ivj - copolymer, polyoxyethylene polyoxypropylene alkyl ether, .
polyoxyethylene glycol, polypropylene glycol, higher
fatty acid alkanolamides, higher fatty acid glycol
esters and sucrose fétty.acid-esters;

Examples of the solvents'includé-lower monohydric
alcohols such aé meﬁhanol, ethanol and propyl alcohol;
alkylene glycols such as ethylene élycol, diethylene

. glycol;, polyethylene glycol, dipropylene glycol and

pblyprdpylene glycol and mono- or diesters thereof,



ad
(1
et hyl.grie

pol yoxypr opyl ene al kyl ether, pol yoxyethylene glycol, polypropylené gl ycol ,
“higher fatty acid alkanolanides hi gher -fatty acid egcoI esters and,

of [err] to [err] pol yoxyethyl ene al kyl phenyl ether, ethylene oxide

Exanpl es of the nonionic surfactants include ethylene oxide (1 to 100 nol)
QEEQEOO nol ) adducts of [err] t.o [err] pol yoxyethyl ene aIkyI et her,

oxi de/ propyl ene oxi de bl ock copolynmer, pol yoxyethyl ene

sucrose fatty acid esters. Exanples of the solvents include |ower’

monohydri c al cohol s such as met hanol @t%hanol and propyl al cohol; al kyl ene
gl ycol s such as ethyl ene glycol, dlethylene gl ycol, polyethyl ene glycol,
di propyl ene gl ycol and polypropylene gl ycol and nono- or diesters thereof,

as nmethyl, ethyl, propyl and butyl esters. Exanples of the al kal
sodi um

018 such

or buffersﬂghaggnhath9¢luéehsddlmmapyﬂxnnﬁebutyﬁlmmtbrsarbonate

silicate,

orthophosphateExemdlea1bér&hs ad&kadddiambwiifrerdnte, a@mdtshencbndespbnding
pot assi um and ammoni um salts. Exanpl es of the acids include the

[ithium

sodi um tri pol yphosphat e, sodi um pyrophosphat.e, sodi um

af or enent $odéumi aarbanateangoddiyamibd cagbenate creediumesibtaata t he
neutralization of the water-soluble silicate.

sodium tripolyphosphate, sodium pyrophosphate, sodlum

orthophosphate, sodium borate and sodium hydroxide, and

- the corresponding lithium, potassium and ammonium salts.

Examples of the acids include the aforementioned
inorganic and organic acids which can be used in the
neutralization of the water-soluble silicate.

Examples of the chelating agents include sodium

nitrilotriacetate and sodium ethylenediaminetetraacetate.

Examples of the high-molecu’lar weight compounds include

*polyacrylic acid, polymethacrylic acid, polyvinyl

alcohol, polyvinyl acetate, carboxymethylcellulose,

hydroxyethylcellulose, polyethylene glycol, polypropylene
glycol and ethylene oxide/propylene oxide polymer. .

Materials similar to silicon dioxide formed from

-an aqueous solution of a water-soluble silicate and an

acidic substance according the present invention are

‘commercially available as colloidal silica in the form

of powder or dispersion. Colloidal silica in the form

of powder includes wet-process and dry-process

- colloidal silica powders. However, when an aqueous

solution is prepared from the colloidal silica previously

prepared in the form of powder, its effect is inferior

-

Agee



Exanpl es of the chelating agents include sodiumnitrilotriacetate and
sodi um et hyl enedi am net etraacetate. Exanples of the high-nolecul ar wei ght

compounds i nclude pol yacrylic acid,  polynethacrylic acid, polyvinyl e
al cohol , pol yvi nyl ‘acetate, carboxynethylcellulose hydroxyethylcelLuI?§§EE>~

polyeﬁhylene gl ycol , -pol ypropyl ene gl ycol and ethyl ene oxi de/ propyl ene

oxi de polyner.:NhteriaIs simlar tdOMlicon dioxide forned from an aquequs
solution of a water-soluble silicate and an acidi c substance accordi ng the
present invention are comercially available as colloidal silica in the
form of powder or dispersion. Colloidal silica in the form of powder

i ncl udes wet - pr GHES SUGH & AGHIRES SEPEHPRal SsPPECRIBERIESS fibwever,

brepared I the YemaH GnEr L IYEnEr PBLELPS | RPuRFBPLA dorS TARRGS Ly
| ut t d f th i t

it e o sx%aycm%ey'{'%;éez%@rwép?gytgwoﬁﬂfﬁé'c%uﬁfa@er&

hard materi al are fgldﬁﬂﬁlf}é¥ fgn ggfaﬁggaﬁque%%% s%Iutlon

pr epar ed fron1the I'ca |n ornlof 'S use 0ggi ng

takes place in %qmro%% %%Ut%rﬁ%rtéﬁréé‘eff’&h'e% éQii‘BiﬁQlC@'iﬂ%a' qpoer
the form of powder is used, clogging takes place in a
_ spray nozzle, so.that the aQueous solution can no lbnger
— be sprayed. Alfhough commercially available stable
silicon t_i_ioxide solutions.contain SiO2 at a
concentrétion of as high as 20 td 40 %; their viscosity
is 50 cP or below at 20°C, and theiefore they do not
cause clogging of the spray nozzle when used as such.
However, their cleaning effects are inferior than thét of
the.aqueous sdlution of colloidal silica powder.
The aﬁueous salution_of coiloidél silica as
formed by neutraliiing a watef-soluble silicate with an
(_J acid us'ed in the present invention is clear of -
translucent andlmay occasionally cause precipitation
during long-term storage. ﬁowever, the aqueous solution
uséd in the.present invention can be used.irrespective of
the presenée or the absence of the preéipitate,
| The colloidal soiution used in the pfesent invention
cohtains colloidal siliéa ahd neutral salts formed as
. by;proau0£ from.étlleast'dne neutralizatiqn equivalent of

an acid. On the other hand, commercially available -



be sprayed. Al though comrercially avail able stable silicon dioxide
solutions .contain [err] at a concentration of as high as 20 to 40 % their

Vi y is 50°cP or below.at [err], and therefore they do not cause p
cl ~of the spray nozzl e when used as such. However, their cleaning ’
f

ef are inferior than that of the aqueous solution of colloidal silica
powder. The aqueous solution of coll@®al silica as formed by neutralizing
a water-soluble silicate with an acid used in the present invention is

clear of translucent and may occasionally cause precipitation during
l.ong- t er mestidiighal Hovleled  PeYRe BT uRBEsSed| SOLEA 1esed 9antaien pr esent

i nvention can be used irrespective-of_the presence or the absence of the
preci pi tatsé".baﬂ‘?é‘té‘(ﬁﬂtﬁ i 'E%‘Fm?ﬁnsﬁyéﬂ'i Hn hEVSRe &SR itR%nti on contai ns

outral LA e 3R Bhadh &8, ERECRSuRR-B mBIRe hmarcl iy O
o2l | 200 oA G P L6 P10 BB B0 MU EENAI T
e SR SOTTELGH e HBHAD Bothiruils s
invention_can not be qbtained. Thus the effect of
the present invention is not due to tﬂé neutral.salt.
The first featuré of the colididal silicon dioxide
solution formed by neﬁt:aliéing.a waéer-solﬁblé silicate
_with an acid accordihg to the presén£ invention is that
it is effecti#e_eveg with a SiO2 content smailer.ﬁhan
that of commercially évailable colloidal silicé powdér.
The second feature.thereof is.thaf even when the solutions
are stored_ over a long .peridd of fime, the équeous solution
used in the present 1n§entinn dpes not céuse clogging
of the nozzle of a spray can, while the diSpersion of
commercially available golloi&al siliéa powder forms
p:ecipitates which can not be fuiiy ré-dispersed' |
merely by shaking by users at home, its effect is not
uniform and the dispgrsion causes ciogging of Ehélépray
nozzle. | -
The quantity of the.petéxidé in the compbsiticn
comprising fhe peroxi@e (a) and the colldidal.silicon
dioxide dispersion (b) as formed by néﬁtralizingna

water-soluble silicate with an acid is_preferably 3 to'30%,



«

invention can not be obtained.” Thus the effect of the present invention is
not due to the neutral salt. The first feature of the colloidal silicon
di~oxi de solution-formed by neutralizing a water-soluble silicate wit
acid according to the present invention is that it is effective eve
[err] content smal'ler than that of comrercially avail able coll oidal \
powder. The: second feature thereof is that even when the sol utions aré€
stored over a long period of time, the aqueous solution used in the present
i nvention does not cause clogging of the nozzle of a spray can, while the
di spersion of commercially available colloidal silica powder forns
precipitates which can not be fullygbge- di spersed nerely .by shaking by users
at hone, its effect is not uniformand the dispersion causes cl oggi ng of
the spray nozzle. The quantity of :the peroxide in the conposition
conprising the peroxide (a) and the colloidal silicon di-oxide dispersion
(b) as forned by neutralizing a water-soluble silicate with an acid is
preferably 3 to 30% 021 nore preferably 5 to 25% The quantity of the

Y I 0, 0,
tcglr lrrgl S?I [ er H C%e Pr erabelr agle/o 95% t %hcleoqué)ntg% eofptgg %E)?]l.)clny 9-5 to 3%in

silica is preferably 0.1 to 10 %, more preferably 0.5 to
3% in terms of Si0,- |

-In a preferred embodiment of the present invention,
. the composition is diluted to give an available oxygen
concentration of at least 0.1 %, preferably at least |
0.2 % and ; concentration of 0.5 to 50 %, preferably

1 to 30 % at the point of its use.

The composition is advantageodsl& free from chlorinre.
Therefore it does not have the'sméll of thoriné; and
does not generaﬁe--chlorine gas.in contact
with an acidic substance such as a detergent It is
W, . not poisonous. Moreover the composition used in the
invehtion, in particular in the seoond ‘embodiment,
is suitable for spraying. It cen be repeatedly used

with spraying, providing a gquick effectiveness.



In a preferred embodi ment of the present invention, the conposition is

diluted to give an avail abl e oxygen concentration of at least 0.1 %

=gt ably at |east 0.2 %and a, concentration of 0.5 to 50 % preferabfy T

>Q\\

&) % at the point of its use. The conposition is advantageously free
o chl orine. Therefore it does not ve the snell of- chl:orine, and does
noti generate chlorine gas in contact i?2h an aci di ¢ substance sych :as  a
detergent. It is not poisonous. Mreover the conposition used in the
invention, in particular in the second enbodinment, is suitable for
spraying. It can be repeatedly used with spraying, providing a quick

ef fectiveneggijef pédcBipeioRed®r DRtaw@ngof Drawing Fig. 1 shows a relation
bet ween an anount of deposits and a renoving extent of nold, tested in

Exanpl es: [ ExanpFgg. TheshoWwsowi melatdop betwekeh aw taheurid laStrate the
present invention, though they are not to be construed as limting the
pr esent |nveeposmtsnaadyamm;mowﬁhq estam&lofampdﬂ. tested in

Examples._

CExample]
The following examples will further illustrate . v
the present invention, though they are not to be.
con#trued as limiting the present invention ih any
way.
Mold removal ratio:
The mold removal ratio was determined in such
é manner that a porous éarthenware.plate was inbc—

ulated with Cladosoorium herbarum; incubated at 30°C

for 7 days and used as a model moldy plate and re-
flectances before and after treatment wvere measured, .
Calculation formula: | |
Mold removing ratio (%) = (RW-RS)/(RO-RS) x 100
where | L
RO: the réflectahte'of the porous §ldte before
inoculation with mdld, |
ks: thé reflectance of the moldy plate before

treatment.



The nmold renoval ratio was determ ned in such a manner that a porous
earthenware plate was inoc- ulated with C adosporium herbarum incubated at
[Lerr] for 7 days and used as a nodel noldy plate and re- flectances befQrei. =
and after treatment wefe measured. Calculation fornula: Mld renmoving/rgtNo -
(%9 = (RWRS)/(RO-RS) x 100 where RO the reflectance of the porous
before inoculatiron with nold, RS. the reflectance of the noldy plate
treat ment. 023 RW the reflecta®2g& of the noldy plate after treatnent.
Measuring instrunment: NDR-10 DP color difference neter, manufactured by

Ni ppon Denshoku Kogyo K. K. Exanples 1 Each of the liquid conpositions
formul ated as shown in Table 1 (in which the anounts of the various
ingredients are given by weight) was sprayed on or applied to the noldy

pl ate and the nold_ renpval ra}io after 15 min was _neasured. The pH of each
‘conposi tion was adflist the FeEbeGiapce of the moldy plate after

treatment.

Measuring instrument:

NDR-101DP color difference meter, manuféctured
by Nippon Denshoku.Kogyo K.K. .
Examples 1

Each of the liquid compositions formulated as

shown in Table 1l (in which the amounts of the various
ingredients are given by weight) was sprayed on or applied to
the moldy platé-and the mold removal ratio after 15 min was
measured. The pH of eaéh camposition was adjusted to 8.0 with

NaOH. The results are shown in Table 1.



NaCH The results are shown in Table 1. 024 Table 1 Conp. - Present
gnt Pr esent Comp. Conp. Ex. I nvention invention invention

S = 1 2 . -3 2 3 sodi um i
hy.?ﬂnorlte 3.0 - - . - - *1 H48
-7 L. 10.0 10.0 10. 0 10.824 10.0 *2 Aerosil -
1.0 2.0 4.0 .- - crystalline silica T
- - - .- - 4.0 ' _
4.0 *3 water . B B Table 1 B B B B pH
13.6 8.0 . 8.0 8.0 8.01 8.0 irritating odor
emt no no no - no no nold renoval 92 .
65 ‘Lw _ mp. | Presénht Préséent | O RrdsehPl @ compg.: [Com@l/IESIum
nonoper pht hal at e hexahyfiegl e [(avera@Htientidne! pa«)entzon Agk0osiil ex.
(Reglstered Trade Mark fon siflicon hajing 2 3 2 3
sodium~ 3.0 _ - ' - - -
hypochlorite| ~°° i '
" .! . |
48 - _ ;0.0 | 0.0, | 10.0 - 10.0 | 10.0
*2 0 4.0
Aerosil - 1.0 2. St * - -
; |
crystalline | = _ - _ X _ . _
i silica - : ‘ : 4.0
. water . . - B B - B 1 B B
: ' B - :
‘pn . 136 8.0 8.0 | 8.0 8.0 8.0;
: irzitating | ¢ ‘ no no no ‘no ‘no
" odor {
- H : |
mold removal : L .
Cratio (8) 92 | ; 65 89 ! 92 , 43 40

' Note: *1: magnesium monoperphthalate hexahydrate

(a product of Interox)

%2, | Aérosil (Registered Trade Mark for silicon having
a specific surface area: 200 mz/g, particle size:
12p) (a product of Nippon Aerosil) |

*3:

B is the abbreviation for balance

(quantity to make the whole 100)



a specific surface area: 200 m g, particle size: [err] (a product of :
Ni ppon Aerosil) *3: B is the abbreviation for balance (quantity to nmake ke .
wiral’'e 100) 025 .Exanpl e 2 Each of the |iquid conpositions formnulat e
shown in Table 2 (in which the anount of the |ngred|ents are given by

wei ght) was sprayed on or applied to the Q% dy plate and the nold renoval

ratio after-15.mn was neasured. The pH of each conposition was adjusted
with NaOH - The results are shown in Table 2. Table 2 Conp. Pr esent

Conp. Pr esemtampf@nz) Present Ex. i nvention EXx. i nvention EX.
I nvention 4 5- 5 6 6 hydrogen peroxide
4.0 4.0 Each of the liquid eompom:elons forﬁuQated as3.0 -
- - | p-chl oroper- benzoic" 5.0 5.0

- acshbwX(¥E*Table 2 -(in which the amount of the ingredients a%é 0
150Aer05|l - 4.0 - 4.0 4.0

given by welght) was sprayed on or applied to the moldy plate and
| the mold removal ratio after 15 min was measured. The pH of each

camposition was adjusted with NaOH. The results are shown in

Table 2.
Table 2
W, 1
Comp. Present Comp. Present Comp. Present
Ex. invention Ex. invention Ex. invention
4 4 5 5 6 6
hydrogen 4.0 4.0 - - - -
peroxide : . :
triacetin 3.0 0 - - b= -
p~chloroper- . , !
benzoic - - i 5.0 ° 5.0 P L - :
acid H i - o .
] i : , :
. OXONE* - - - - 15.0 ; 15.0
| Aerosil - 1 a0 | - 4.0 . .- i 4.0
' water B B : B . B . B . B
g ‘pH 100 { 10.0 8.0 8.0 : 9.0 | 9.0
mold removal ] ; ; :
ratio (%) ; SO l 90 ! 83 88 34 92 :

Note: * OXONE: potassium peroxymonosulfate double

salt (a product of Du Pont)



B B B B B B pH
zg;%g;; 10.0 8.0 8.0 9.0 9.0 nold renoval 50 90
5 77" 88 .- .34 92 ratio(% .Not e * OXONE: potassium ~

per ﬁynnnosulfate doubl e salt (a producgzef Du Pont) 026 Example 3 Each
of the liquid conpositions fornulated as shown in Table 3 (in which the
anounts of the ingredients are given by weight) was sprayed on:or applied
to nol dy obj ects and mol d renmovability was organol eptically eval uated after
15 m n. Wien_t he conpositions of Conparative Exanples 7 and 8 were used,

t he objects fxpmpde; rrBenely nol dy and sonme nold was left intact, while mhen

e o oona Fobh Al SebY B A B b A o
Conp. Pr eSEfbwn Ehei‘%%tle 3 fi’?%&ch Pr esen;s of the ingredients
' are given by weight) was sprayed on or applied to noldy'objects

and mold removability was drganoleptically evaluated after 15 min.

When the compositions of Comparative Examples

7 and 8 were used, the objects were extremely'moldy'

and some_mdld.was left intact, while when the

_compositions 7 to 10 of the preseﬁt invention were

uSed; the mold was removed and good mold removal

results were obtained.



©m,

g?(;h';

Sl
oo oo o

1
1.0 _ -
hydr ogen per
pent aacet at e

invention invention invention invention 7 8 7 _
10 H 48 10.0 - 10.0 -
0 PC *1 - ‘15.0 - 15.0 -
2. - 5.0 - 5.0 - - OXO
- - 15.0 p27 10.0 sodium 8.0
- - 5.0 carbonate. sodi um 3.0
.0 3.0 - hydr oxi de Ni psi | *3 - -
- 2.0 - 2.0 Fingile 34 - - -
- - sepiolite - - - -
0 polysodium acryl ate - - - -
1 Carboxy- nNiorpl { Comp. | Present Present | -Present Present |
1 cellul ose pekyo)yExet Hyhedttion | invénfion |invention |in€ention
( - Jaaryll esher] sodi um qode-gcyl bpnzege- -10
1.0 - - |sultfonate] Note: . *1 P
()}].i_a% adduct l8f°smdi um carb%'r?at e.| *2 GPAc:| gl ucose ,1%’0
PC *L | - 15.0 - 15.0 - -
GPAcC *2 - 5.0 - 5.0 - -
OXONE - - - - 15.0 10.0
sodium
carbonate. 8.0 B 8.0 - - 5.0
sodium
hydroxide B 3.0 - 3.0 3.0 B
Nipsil *3 - - 4.0 i - 2.0 2.0
Finesil *4 | - | - - 40 | - -
*S i - - - -
sepiolite - 2.0
polysodium i
- - - - 1.0 -
acrylate ! _
carboxy- :
i methyl- - - I - - 1.0 -
! cellulose i i :
! polyoxy- : ; . o
ethylene 1.0 - : 1.0 - 1.0 -
{ lauryl ether: !
; sodium dode- i i
! cylbenzene- = 1.0 - ' 1.0 - <
| sulfonate i .
Note: *1 PC: hydrogen peroxide adduct of sodium

carbonate.

*2 GPAc: glucose pentaacetate

.*3 Nipsil (silica 'having a spec‘ific surface area:

235 m?/g, particle size: 1.5 ) (a product of

Nippon Silica)




. *3 Nipsil (silica having a specific surface area: 235 nR/g, particle
izgg&a31l.5 ) (a product of N ppon Silica): 028 *4 Finesil (silica
hav g specific surface area:=180,n1/g;4xﬂticle size: 1) (a product of~;}w
Tokdyana Soda) *5 sepiolite: nagnesiun1sﬂq Tate (a product of Takeda . '

~-Yakuhi n) Exanmple 4 Each of a m xture consisting of 'a peroxide powder

m xture (A) and the colloidal silica (B) used in the present invention and

a mxture consisting of the m xture (A) and other colloidal silica (C
(conparative product &% FaBegdd i(SLbie® pRViRgeR $8Rsd fipsayfacm atea: -
comercially avail abl e SS2 Pet, . and uniformy sprayed five tinmes. The |
sprayed plate was al |l owett t 8 Strakf: FgttZatorl 30" nish Prederdt e€ni ne the nol-d
renoval ratio*. The quangl deposit on the surface of a tile was
determned in the follo&#%%¥ﬁ%%§§g?F Atile of 9.5 cmx 9.5 cm (90.25 cnR)
vms&lmmdtosummg%é ~

bt . . . .
gléllte:- maghesium silicate

{a product of Takeda Yakuhin)

- Example 4

Each of  a mixture consisting of a peroxide powder
.mixture (A) and the colloidal silica (B) used in the
present invention and a,mixture'consistihg of the
mixture (A) and. other colloidal silica_(é) (coﬁparative
products) was put into a trigger type spraf can for
commercially“available-Glass My Pet; ahd.uhiformiy
sprayed five times. The sprayed_plate was allowed to
stand upright for 30 miq to determine the mold rémovai"
ratiof. | |

Thg quantity of a deposit on £he surface éf a tile
was determinéd in_the following hénner. A tile of

9.5 ¢m x 9.5 cm (90.25 cmz) was allowed to stand upright.



059 Each of the above solutions was put into a trigger type spray can for

comrercially available liquid Gass My Pet and was uniformy sprayed on s
tikg five tines. After the tile-was left to stand for one hr, the quant i
of a ¢deposit on the surface of the tile was nmeasured. The results are shgw
in Table 4. (A) Peroxide powder m xture H- 48 _

10 g Oxone -(Regtstered Trade Mark) 0295 g sodium carbonate

2.1 g H48: magnesi um nonoper pht hal at e hexahydrate (a product of |nterox)
Oxone: potassi um peroxynonosul fate ([err] .= 2:1:1) (a product of du Pont

(B) Colloidal silica 2 g of grade 2 sodiumsilicate was dissolved in 110 g
of ion-exchanged saher ab¥lel @ cAlutildnid wals bk Kfn® &0 €righeracigenas
gradual |y added thereto. (C) Conparative products Each of the follow ng

col | oi dal gpragaganagodi epmaeed ial ly0avelilabtexciqupdochaser My (1) No
addition (2) Syloid 266 (Registered Trade Mark)3.6 g (-3) Aerosil 300

2.0 g Pet and was uniformly sprayed on the tile five times.

After the tile was left to stand for one hr, the quantity
of a deposit on the surface of the tile was measured.
The results are shown in Table 4.

(A) Peroxide powder mixture

H-48 : _ 10 g
Oxone (Registered Trade Mark) . S5g
sodium carbonate _ ' 2.1 g
H-48: magnesium monoperphthalate hexahydrate
(a product of Interox)
Oxone: potassium peroxfmonosulfate
(KHSOS: gHSO4: K,50, = 2:1:1) (a product
of du Pont
(B) Colloidal silica
o | 2.9 of grade 2 sodium silicate was diséolved in

110 g of ion-exchanged water. While stirring, 1.5 g of
50 % citric acid was gradually added thereto.
(C) ComparatiQe products |
Each of the following colloidal silicas wﬁé
dispresed in 110g of ion-exchanged watef. |
(1) No addition | o |
- {2) Syloid 266 (Registéred Trade Mark)3.6 g

(3) Aerosil 300 2.0 g



030. (4) » Carboxynet hyl cel | ul ose ' 0.5 g (5) Bentone EW
(F@eﬁxtered Tr adeMar k) 0.6 g Each of the conmponents (B) and (C2) to
(CGBMas used i-n such a quantity that each of the (A)/(B) mixture and thes—
(ANGE) mixture had a viscosity of 10 to 20 cP at [err].: * Mld renoval .
ratiok The nold renoval ratio was deterngggd I n such a manner- that a porous
earthenware plate was inoculated wth d sporiun herberum incubated at
[err] for 10 days and used as a nodel noldy plate to neasure refl ectances
before and after the treatnment. Calculation fornula: Mld renoval ratio (%
(RWRS)/(RO-RS) x 100 RO the reflectance of the porous plate before

|noculat|qr2‘&WtC{}h %ﬁﬂéi yfégai§{+§etance of the nole te before the

t r eat ment ance 0 mol dy pl ate after t e treatnent.

Measur i ng (ishst HeiRidine M.@R I(Qé&ﬁt%eé&rnﬂaéfné&ﬁvce met eig,, amaﬁuf actured by
Nlppon Denshoku Kogyo K.

Each of the components (B) and (C-2) to (C-5) was

used in such a quantity that each of the (A)/(B) mixture
and the (A)/(C) mixture had a viscosity of 10 to 20 cP
at 20°cC. | t |

* Mold removal ratio:

The mold removal ratio was determined in such a
manner that a porous earthenware plate was inoculated
with g;ggg_s'pg,gjm herberum, incubated at 30°C for 10
days and used as a model moldy pléte to measure
reflectanoes before and after the treatment.

Calculation formula:
Mold removal ratio.(%) = (RW4RS)/(RO-RS) x 100
RO: the reflecéance of the porous plate vefore
inoculation with mold.
RS: the reflectance of the moldy plate before the | \/
| treatment. | | |
RW: the reflectance of fhe_moldy plate afg¢er the
treatment.
Measuring instrument:
NDR-101DP color difference meter,

manufactured by Nippon Denshoku Kogyo K. K.



Z 4
31 Table 4 Mold renoval Quantity Rel ative Additive (Q)

ratdo (9 of deposit quantity on tile (g) of deposit Conp. Ex. 9
addyilo . 15 0.4 1 Conp. Ex. 10 Syl oig
2d6 3.6 - * 20 1.6 "4 Conp. Ex.. 11 Aerosil

300 2.0 - 50 2.5 6.25 Conp. Ex. 12

Car boxynet hyl - cel | ul ose 0.5 2{}5 1.8 4.5
Conp. Ex. 13 Bentone EW 0.6 1 ' 2.4 6
Present G ade 2 sodiuminvention 11 silicate neutra- lized with
citric acid 0. 54* 80 4.2 10.5 * in terns of

Si2 Syloid. 266 (a product of Fuji Davison): wet-process silicon dioxide
powder. Aerosil 300 (a product of Ni ppon Aerosil): dry-process silicon

di oxi de power. CarboxynethylcelIquSEabﬂeglee of substitution of 1.64
(organi c_thickener) Bentane EW (a_product of ‘National lead Chemcal):

al um num silicate irorganic thickener. Mold removal | Quantity - Relative
ditive (g) ratio (X¥)  |of deposit | quantity
on tile (g) | of deposit
Comp. Ex. 9 | No addition 15 : 0.4 11
Comp. Ex. 10{ Syloid 266 3.6 20 1.6 4
(N : '
Comp. Ex. 11| Aerosil 300 2.0 50 2.5 6.25
Comp. Ex. 12} Carboxymethyl- :
cellulose 0.5 15 ' 1.8 ' 4.5
Comp. Ex. 13| Bentone EW - 0.6 | 21 2.4 6
Present Grade 2 sodium
invention 11| silicate neutra-
lized with
citric acid 0.54% 80 . 4.2 - 10.5
* in terms of SiO2
o/

Syloid 266 (a product of Fuji Davison): wet-process silicon

dioxide powder._.

Rerosil 300 (a product of Nippon Aerosil): dry-procesg_silicon

dioxide power. _

Carboxymethylcellulose: degree of substitution 6f,l.64
(organic thickener)

Bentoﬁe EW (a product of Natidnal_Lead Chemical) : aluminum

silicate inorganic thickener.



32 Spraying was conducted once a day (five consecutive runs per day) to

I ne the clogging of the spray nozzle. Even after the spraying was
@(ﬁ ed for 25 days, the nozzle was in-order, when the products of - "Q,,

arative Exanple 9 and the present invention were used. ‘However, when
t he jproducts of Conparative Exanples 2 to 5 were used. sprayability
detdriorated on the seventh to ninth ggy and spraying.could no-| onger be
conducted on the tenth to twelfth dab. In this exanple, a heavily noldy
pl ate was used to exam ne the nold renoval effect. Figure i shows the
rel ati onship between the quantity of the deposit on the tile wall surface
and the nold renoval ratio. The quantity of the deposit and the nold

renoval ratio #,glaggﬁggﬁgsp—Eggaggitgaabn .egsﬁpaty- p(rﬁqpess%&g%/é%gﬂesi l'ica,

dry-process co I'ca and collordal silrca forne
neutraliz henggi aagyetd élfllﬁln!iﬂhskh_blcélégWih@ O Nitfe afprthyar € used.

Al t hough the d process colloidal silica’s used in a quantity |ess than
that of thezyee:pregensagekkoktel spirhiveng halh domiubtud ifor of the deposit

and the nold renoval ratio of the forner are high. Al though the quantity of
the citrigsagags, neHer nbeztd wadi im srieey! @heysitte (Ersayywsent invention)
of Cbmparative-Example-S and the present invention were
used. However;'when Ehe produC£s of Comparative -
Examples 2 to 5 Qere used. sprayability deteriorated | W,
onithe seventh to ninth day and spraying could no longer
be conducted on the ténth to twelfth day. o
In this example, a heavily moldy plate was used to
examine the mold removal effect., Figure 1 shows:the
relationship between the quantity of'the'deposit on the
tile wall surféce and the mpld removal ratio. - The
quanfity'of thé deposit and the mold removal ratio are .
roughly proportional when ﬁétQProceés colloidal silica,
"dry-process colloidal silica and éolloidal-éilica
formed by the neutralization of grade 2 sodium silicate
with citric acid are used. Although the dry-process
colloidal silica i;iuSéd in a quantity less than that
- of the wet-process colloidal silica, both the quantity
of the'deposit'ﬁnd the mold removal ratio of the former
are high. Aalthough the quantity of the citric acid-
neutralized sodium silicate system (the present invention)
.{s less than that of the dry-process_colloidal silica,

both the guantity of the deposit ahd the. mold removal



I

Is less than that of the dry-process colloidal silica, both the quantity of
t he=deposit and the nold renoval 33 ratio are much higher. Although
adﬁptlon of a thickener generally serves to_increase the quantity of the (&\
d4p03|t a ner.e thi‘ckener can not al ways increase the nmold renoval ratio,
even :when it does increase the quantity of the deposit. Exanple 5.The
foIIdMAng pewder *mi xture (A) and the follow ng colloidal silica dispersion
(B) were prepared and mxed with each other at the point of use to prepare
a nold renmover. This product is not onl ypgsfective in renoving nold, but
al so applicable to stain renoval pf clotthing and cl eani ng of wall surfaces

whi ch are yell owed due to adherence of tobacco snoke or scattered oil. (A
Oxone 15 g sodi um car bonat e 2.6 ¢
(B) sodiumnmetasilicate . 1.2 g malic acid

0 g water : 100 cc

ratio are much higher. Although addition of a thickener
Qenerally serves to incfease the quantity of the deposit,
a mere thickener can not always increase the mold

removal ratio, even when it does increase the quantity

W,
of the depgsit.
Example 5
The following powder mixture (A) and the following
colloidal silica dispersion (B) were prepared énd mixed
with each other at the point of use to prepare a mold
remover. This product is not only effective in reﬁoving
mold, but also applicable to stain removal pf clothing
and cleaning of wall surfaces which are yellowed due
_ to adherence of tobécco smoke or scattered oil.
o/ :
(A) Oxone _ o o 15 g
sodium carbﬁnate 2.6 g
(B) sodium metasilicate - 1.2 g
malic acid | 1.0 g

water 100 cc



-34- CLAI M5

a us “si
i nt and

di spersion forned by neutralization by
2. Anethod as clained in claim1,

1. A method of rencvi ng mol d from a surface, conprising
ap gto the surface a conposition which conprises a peroxide and an
lica of the general forpula {errr] in which mis a positive

nis zero or a p03|t|ve i nteger; or a coII0|daI_S|I|ca

Lo

acid of a water-soluble silicate.
I n which the conposition conprises 0.5

to 95 wt.% of peroxide and 0.1 to 50 wt.% of anorphous silica. 3. A nethod
as claimed in claiml1l or 2 in which said anorphous silica is a synthetiec
|'ica having an average particle size of 30 m.crons or snaller

anor phous si
and a specif
4. A et hod

AN

conprises 3 to 30 wt.% of peroxide and 0.1 to 10 wt.% of a coll oi dal

di sper si on.

ce area of 10 to 700 n2/9 according to the BET nethod.
g to any preceding claimin which said conposition

silica

35 - 5. A nethod according to claiml or 4 in which said
wat er -sol ubl e silicate has a formula of [err] .

1. 'A method of remcving mold from a surface,

comprising applying to the surface a composition which

comprises a peroxide and an amorphous silica of the

general formula m(sioz).n(HZO) in which m is a positive

integer and n is zero or a positive integer; or a
colloidal silica dispersion formed by neutralization

by an acid of a water-soluble silicate.

2. A method as claimed in claim 1, in which the '
composition comprises 0.5 to 95 wt.% of peroxide and

0.1 to 50 wt.% of amorphous silica.

3. A method as claimed in claim 1 or 2 in which-
said amorphous silica is a synthetic amorphous silica
having an average particle size of 30 microns or

smaller and a specific surface area of 10 to 7060 m2/g

"according to the BET method.

4. A method according to any preceding claim in
which said composition comprises 3 to 30 wt.% of
péroxide and 0.1 to 10 wt.% of a colloidal silica:

dispersion.

A O

o/



in which Mis Li, Naor Kand nis fromO0.5 to 4. 6. A nethod according
cLaLn11 4 or 5in which said water-soluble silicate is sodium
or{gﬂ5|llcate sodium netasilicate, grade 1 sodiumsilicate, grade 2 sg
silicate or grade 3 sodiumsilicate. 7. A method as claimed in claim1l
. which said acidis an.organic acid. 8. A negshed as clained in claim7, in
which said acid is citric acid, nalic acid, tartaric acid, succinic aC|d
gl uconi c acid, adipic acid, plnellc aci d, phthallc acid or benzoic acid. 9.
A et hod accordlng to any precedlng cIa|n1mhere|n the conposition is
applied to the surface in the forn1of an aqueous solution, a slurry or a
paste

5. A method according to claim 1 or 4 in which
said water-soluble silicate has a formula of MZQ-.n(SiOZ)

in which M is Li, Na or K and n is from 0.5 to 4.

6. A method according to claim 1,4 or 5 in which
said water-soluble silicate is sodium orthosilicate,
sodium metasilicate, grade 1 sodium silicate, grade 2

sodium silicate or grade 3 sodium silicate.

7. A method as claimed in claim 1 in which said.

acidis an organic acid.

8. A method as claimed in claim 7, in which said
acid is citric acid, malic acid, tartaric acid,
succinic acid, gluconic acid, adipic acid, pimelic

acid, phthalic acid or benzoic acid.

9. A method according to'any preceding claim
wherein the composition is applied to the surface in

the form of an aqueous solution, a slurry or a paste.

A



