WD 03/ 099799 PCT/ KR03/ 01047 | SOTH AZOLONE COVPOSI TI ON AND METHOD FOR
STABI LI ZI NG | SOTH AZOLONE BACKGROUND OF THE I NVENTION 5 (a) Field of the
| nvent i orwOl/ogr7esent i nvention relates to an isothi azol oReTOaRMPO$M47i on and
a method for stabilizing the sanme, and nore specifically to an

| sot hi azol one conposition that does not conprise a divalent alkali earth
nmetal salt such as magnesium chloride, which causes salt shock, and thus
can be stably 10 used for a sterilizer in a dispersion or an emul sion such
as paint acrylate or |latex, etc., therefore effectively preventing the

growth of ni ciOTERAZEIBNE whnp@snr@ﬁ &Ngggukggcﬁm%ﬁ@%ﬁ due to

its low rate of precipitation ormat1 on. scription o el at ed
Art 15 | sothiazol one, which has i S ilizing activity for many
har nful organi snms origi nating frﬁﬁwméﬁﬁ pl ants such as bacteria,
nol d, algae, etc., is added to cosnetics, paints, etc. as an inhibitor for
the growth of harnful m croorgani sns. However, since isothiazolone is
deconposed in a polar organic 20 solvent such as alcohol, or in water, its
bi ol ogi cal activity deter BAGKGRQUNE pANVENTION t i me. Therefore, many
studies for increasing stability o | sot hi azol one in a polar organic
sol vent 6r vaj Eieldafdhbdeventdowiuct ed. In order to increase stability of
i sot hi azol one in a polar organic -1

The present invention relates to an isothiazolone composition and

\n

a method for stabilizing the same, and more specifically to an isothiazolone
composition that does not comprise a divalent alkali earth metal salt such
as magnesium chloride, which causes salt shock, and thus can be stably
10  used for a sterilizer in a dispersion or an emuision such as paint acrylate or
latex, etc., therefore effectively preventing the growth of microorganisms,
and that has superior storage stability due to its low rate of precipitation
formation.
(b) Description of the Related Art
15 Isothiazolone, which has extensive sterilizing activity for many
harmful organisms originating from animals and plants such as bacteria,
mold, algae, etc., is added to cosmetics, paints, etc. as an inhibitor for the
grthh of harmful microorganisms.
However, since isothiazolone is decomposed in a polar organic
20  solvent such as alcohol, or in water, its biological activity deteriorates with
the passage of time. Therefore, many studies for increasing stability of
isothiazolone in a polar organic solvent or water have been conducted.

In order to increase stability of isothiazolone in a polar organic
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WO 03/ 099799 PCT/ KRO3/ 01047 solvent or water, US Patent No. 3,870,785 has
suggested a nethod of adding a nmetal nitrate salt, a nitrite salt1 etc. to
t he conpowptBo7as a stabilizer. And, US Patent No. 4,165C3u8ubayﬁ7
suggested a nethod of adding formal dehyde or a fornal dehyde-el uting
material to an 5 isothiazol one conposition as a stabilizer. In addition, US
Patent No. 4,824,957 has suggested a method of adding an organic 1
hydroxylic solvent to an isothiazolone conposition as a stabilizer.
However, for various reasons, it is preferable to reduce the anount of the

stabilizer used, for stabi|ld# t ey by i S ' [
;grgfg{)ouncﬁofdf Ux Y, re,d%fcﬂqg%tg@r gﬁétdr’%g?} erru| g?%\ﬁgﬂﬁ ng@ﬁ%g:%ol one

e or latex, etc., ich requjres preventi
deconposi t i asisling 2 meiabERR; S, & S (sl 1Sy 1305 GReR A 2, g
particularly, it does not mx well with a sterilizer c risin ’s | ts of
di val ent i cstabilipérh Aﬂﬂjs@sleatﬁﬁédﬂpaﬂiTﬁﬁﬁmﬂ'@év%‘ﬂg,g%s(t%‘ﬁ)i?i %tbpgnoﬁcti ve
ingredients may be incorporated into the coagul ation, thus the
steri|izatisddiagt ifoemaldghpdie erar  emyfopmaldedydedlding ematetal f i @oduct to
be stored is filtered. At present, a netal nitrate salt, particularly

magnesi um clab@iidAfoRs cofidffiru msnit sabilizer.s hddedition, aUS- Paternti Mool one
conposition as a 20 stabilizer. A comonly used isothiazol one conposition

conpri ses 1,169,207 phIa@qdsted BirRgPloanst adithglan begatfic Wyatoxyliasalventt
I n addi tion, isbthi azso$o e conpositions corrpgrli réeﬂ%li valwgn'écxrg;ét :I , nate salt.

particularly rmaanesi Wi QXA Rftich 445 SRiilARk! 21 ng agent. However, an

However, for various reasons, it is preferable to reduce the amount

of the stabilizer used for stabilizing a sterilizer comprising an isothiazolone
10 compound.

For example, a dispersion or an emulsion such as paint acrylate or
latex, etc., which requires prevention of change and decomposition by
microorganisms, sensitively reacts with a salt, and particularly, it does not
mix well with a sterilizer comprising salts of divalent ions which cause

15  coagulation. Moreover, sterilization active ingredients may be
incorporated into the coagulation, thus the sterilization active ingredient
may be reduced or removed if a product to be stored is filtered.

At present, a metal nitrate salt, particularly magnesium chloride or
magnesium nitrate, is added to a 3-isothiazolone composition as a

20 stabilizer. A commonly used isothiazolone composition comprises 1 to 20
wt% of isothiazolone and 15 to 25 wt% of a nitrate salt.

In addition, isothiazolone compositions comprise divalent metal,

particularly magnesium oxide, as a pH-neutralizing agent. However, an
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-2 WO 03/ 099799 PCT/ KRO3/ 01047 i sothi azol one conposition conprising a
substantial anount of a divalent netal salt such as magnesi um oxi de cannot
be preferwblogossedl for a sterilizer because it has a prolPC&RRIBOIME "sal t
shock” of bivalent nmetal salts. 5 SUMVARY OF THE | NVENTI ON The present
invention relates to an isothiazol one conposition and a nethod for
stabilizing the same, and nmore specifically to an isothiazol one

conposi tion that does not conprise a divalent alkali earth metal salt such
as magnesi um chl ori de, which causes salt shock, and thus that can be 10

stably used ftﬁ{ag%’ldsrfee?gompt%%ﬁiohnccﬂ'nﬂ}i?ﬁﬁgré!s?lBsantiéPaﬁfﬂﬂrﬁid’fr‘a gidients pai nt

ﬁ]pg?/l)g'; Saﬁirljns IR hagrgfore. e ctively preventing the growth of

gar : uperior .sto S | L '

of preci p BEIRbrE b HAR | 5 gt b et ot el e 1B B 7 S
a phot ograph showi ng salt shock results of isothiazolone.. ' 'ohs of
Exanpl e 1, sterilfzar ecasisexihmgse Proglem dueosi r%\t't St&%‘"&)r(gﬁﬁ'&glggp %i%télrl nment 1.
Fig. 2 is a photograph showi ng salt shock results of 10-fold dilutions of

t he i sot hi agailsone conpositions of Exanple 1 and Co [
( ( _ _ nparative 20 Exanple |
according to Experinment 1. Fig. 3 is a photograph show ng salt shocrkrp

resul ts of isothiazol one NARY ©f THE :
1 according to and Conparative Exanple

The present invention relates to an isothiazolone composition and
a method for stabilizing the same, and more specifically to an isothiazolone
composition that does not comprise a divalent alkali earth metal salt such
as magnesium chloride, which causes salt shock, and thus that can be
10  stably used for a sterilizer in a dispersion or an emulsion such as paint
acrylate or latex, etc., therefore effectively preventing the growth of
microorganisms, and that has superior storage stability due to its low rate

of precipitation formation.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig. 1 is a photograph showing salt shock results of isothiazolone
compositions of Example 1, Comparative Example 1, and a Control
according to Experiment 1.

Fig. 2 is a photograph showing salt shock results of 10-fold
dilutions of the isothiazolone compositions of Example 1 and Comparative

20 Example 1 according to Experiment 1.

Fig. 3 is a photograph showing salt shock results of isothiazolone
compositibns of Example 1 and Comparative Example 1 according to

Experiment 2 (paint acrylate emulsion).
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Experinment 2 (paint acrylate enmulsion). -3 WO 03/099799 PCT/ KR03/ 01047

Fig. 4 is a photograph show ng the salt shock results of the isothiazol one
conposi t iwod3ed97BExanpl e 1 and Conparative Exanple | accoPdirngRroBo1047
Experinment 3 (latex enul sion). DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 5 The present invention is made to sol ve the above-nentioned
problens, and it is an object of the present invention to provide an

i sot hi azol one conposition that does not conprise an alkali earth netal salt
of a dival ent netal such as magnesi um chl ori de, which causes salt shock

and thus can be ing2 e BaltnBh SR Gbsilfs fdingper sion
or 10 an enul si o uch as g)al nc%grgg g@@mg ﬂ?e;@gxt etc., tsherefore

effectively rev nt|n t he. gr omt ' LS t hat has
superi or Q)tF' MPP;?"‘ Qéaﬂg(ﬁﬁa{%@%% %’“saens‘f‘f{g é%g'pléa e rg[éljgs of

t hree kinds of .stabillzers having s I, for increasing stability of an
i sot hi azol (ﬂt@OI’@OQ@@iEdﬁ,e”@ﬁﬂt?’Kl?éehﬁé‘uzsg rate of precipitation formation
even at a nuch 15 |ower concentration than those d| scl osed he prior
art. It i s anDERAILED BESGRI S S e PMENES ot hod for
stabilizing isothiazolone. In order to ach| eve these Obj ects t he J)resent

i nventi gn provi depherpresemtt nventbones coagm stiot SOINethﬂ:)rabQVﬁg’n@al)Ol??

3-isot hiazol one conmpound 20 represented by the foll owi ng Chem cal Formul a
1; (b) an %r%%lémérebﬁh i isT aheobjeat tof () preseatkmventien ab privide dan sal t;
and (d) a sol vent

isothiazolone composition that does not comprise an alkali earth metal salt

=

of a divalent metal such as magnesium chloride, which causes salt shock,
and thus can be stably used for a microorganism inhibitor in a dispersion or
10 an emulsion such as paint acrylate or latex, etc., therefore effectively
preventing the growth of harmful microorganisms, and that has superior
storage stability because it comprises appropriate ratios of three kinds of
stabilizers having synergy for increasing stability of an isothiazolone
solution, and thus has a low rate of precipitation formation even at a much
15  lower concentration than those disclosed in the prior art.
It is another object of the present invention to provide a method for
stabilizing isothiazolone.
In order to achieve these objects, the present invention provides an
isothiazolone composition comprising (a) a 3-isothiazolone compound
20 represented by the following Chemical Formula 1; (b) an alkali metal nitrate

salt: (c) an alkali metal chloride salt; and (d) a solvent:



-4 WD 03/099799 PCT/ KRO3/01047 [Chemical Formula 1] } R .1 PR3 In the
above Chemical Fornmula 1, R1 and R2 are independently a hydrogen atom a
hal ogen aworms/omm7995 a Cl-C4 al kyl group or aryl group; an@CTRRBS1E7
hydrogen atom a Cl1-C18 al kyl group, a C2-C18 al kenyl group, a C2-Cl18

al ki nyl group, a C3-Cl12 cycl oal kyl group having trigonal to octagonal
rings, a Cl0-C24 aral kyl group, or a Cl0-C24 aryl group. The present
invention also provides a method for stabilizing 10 isothiazol one
conprising the step of adding (a) 0.1 to 20 wt% of a 3- isothiazol one
conmpound represenited b 0 Chem cal Formula 1; (b) 0.1 to 25 wt % of
an al kali netal E&F?gWéﬂigﬁW?E%ﬁﬁ (c) 0.001 to 20 wt% of an al kali netal
carbonate salt to ( a solvent naking up the balance to prepare a m xed

solution: 15 [Chem ¢al Formula 1] 0 R S R -5
R, N..-H*“Rj
.
o
Ra

In the above Chemical Formuia 1,
R, and R, are independently a hydrogen atom, a halogen atom, or
5 a C4-Cq4 alkyl group or aryl group; and,
R; is a hydrogen atom, a C1-Cqs alkyl group, a C»-C1g alkenyl group,
a C,-Cys alkinyl group, a Cz-C12 cycloalkyl group having trigonal to
octagonal rings, @ C10-Co4 aralkyl group, or a C1o-C24 aryi group.
The present invention also provides a method for stabilizing
10 isothiazolone comprising the step of adding (a) 0.1 to 20 wt% of a 3-
isothiazolone compound represented by the above Chemical Formula 1;
(b) 0.1 to 25 wt% of an alkali metal nitrate salt; and (c) 0.001 to 20 wt% of
an alkali metal carbonate salt to (d) a solvent making up the balance to
prepare a mixed solution:

15 [Chemical Formula 1]

Q

R-I NJ_,,.-'-'R-EI

\ J

S
R



WO 03/ 099799 PCT/ KRO3/ 01047 In the above Chemi cal Fornula 1, Rl and R2 are
i ndependently a hydrogen atom a halogen atom or a Cl-C4 al kyl group or
aryl grouwp oangh79R3 is a hydrogen atom a Cl-Cl8 al kyl gr ®Op/KRO3CP4C18

al kenyl group, 5 a C2-C18 al kinyl group, a C3-Cl2 cycl oal kyl group having
trigonal to octagonal rings, a Cl0-C24 aral kyl group, or a Cl0-C24 aryl
group. The present invention will now be explained in detail. The present
invention is characterized by conprising (a) a 3- isothiazol one conpound
repr esent ed by the followi ng Chem cal Forrmula 1; 10 (b) an al kali netal

nitrate salt; ﬁ-{é%%ﬂgﬂthgﬁﬁ Iﬁlng[d fe salt; and (d) a solvent as
S

essenti al |ngred en em ca ormula 1l O R In the above Chem cal

Formula 1, 15 R1 and are.j I G aatbal, @@en at om
a Cl-C4 alkyl gRe@ 25‘(‘?/#“‘8%%%?@@%&5 *ﬁd%ig’fﬂ?%@?ﬁt g"%e“a C1-Cl18 al kyl

group, a C2-C18 al kenyl gr ou& 18 al ki nyl group, a C3-Cl2 cycl oal kyl
group havi ®gCt- 94@8%19@@ Ob@ 5@6}% an ngs, a Cl0-C24 aral kyI group, or

C10-C24 aryl group. 20 The (a) 3-isothiazol one co S
ext ensi ve steri | Rzisnghyd®gan &g aded ymegpoggfpﬁw alkeny(f rél?p,

5 a CxCqs alkinyl group, a Cs-Cs2 cycloalkyl group having trigonal to
octagonal rings, a C10-C24 aralkyl group, or a C10-Co4 aryl group.
The present invention will now be explained in detail.
The present invention is characterized by comprising (a) a 3-
isothiazolone compound represented by the following Chemical Formula 1;
10 (b) an alkali metal nitrate salt; (c) an alkali metal chloride salt; and (d) a
solvent as essential ingredients:

[Chemical Formula 1]

Q
RI N‘_,,.MRJ
N
S
Rs
In the above Chemical Formula 1,
15 R, and R; are independently a hydrogen atom, a halogen atom, a

C4-C4 alkyl group or aryl group;

Rs is a hydrogen atom, a C1-C1s alkyl group, a C,-C1s alkenyl group,
a C,-Cig alkinyl group, a C3-Cy2 cycloalkyl group having trigonal to
octagonal rings, a C10-Co4 aralkyl group, or C10-Ca24 aryl group.

20 The (a) 3-isothiazolone compound, which has extensive sterilizing
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activity for many harnful m croorganisns originating fromani mals and

pl ants such as bacteria, nold, algae, etc., is added to cosnetics, paints,
etc. to bwouwseeb7dor an inhibitor for growh of harnful m ecComRyaniEmrs. The
(a) 3-isothiazol one conpound of the above Chem cal Formula 5 1 is
preferably contained in an anount of 0.1 to 20 w% in the isothiazol one
conposition of the present invention. If the content of the (a) 3-

i sot hi azol one conpound is less than 0.1 w% the resulting isothiazol one
conposi tion cannot be commercially used because of a |ow content of

sterilizer. An t he n t Y. fd 10

det eri or at @FtVI g}% erhéns(\% %? Mi@ m‘?azof‘%%eﬁg%%rﬁj %‘r@w@ﬁﬁ oartgﬁggrrrgt hyl -

i sot hi azolin-3-on, 2-neth -4|soth azol i,n-3 thyI 4-
i sot hi azol .matﬁswc%a%ma@?%% rB@lijla &S 536? hllsa%QPSﬁ (8" Bl patE

4,5-di chl oro-2-n-octyl -3- isothiazol one nzi sot hi azol one or a mxture

t her eof caretbeopreetisachfsryan inbibifoefpr Qrﬁwﬂh% AREULNGrAP DAY e (a)

3-isot hiazol one conmpound of Chemical Fornula | is used, the _m xture of
5- chl or o- 2- met hy IThe (d)s®idoitiapdlone cogypsuingref the |Chem&ﬁ?ﬁpa%% n-3-on

is preferable, and the mxing ratio thereof is preferably 1: 20 to 20 :

1. 20 I'ny adﬂlstbr@fbrabi}ﬂ:drﬁ@lhbdaﬁ@h(‘aiﬁomﬁrqf(ﬁm to 86 vdfb trhibepseihizolangyent i on
conprises the (b) alkali netal- nitrate salt as a stabilizer for preventlng

gfggrgffg:(gd;n @ ?jgtél?fsglt% gi;é%legg 2in9§§tﬂfn t 0 |fotiey ecdnteot noft itten @) 3
isothiazolone compound is less than 0.1 wt%, the resulting isothiazolone
composition cannot be commercially used because of a low content of
sterilizer. And, if the content exceeds 20 wi%, stability becomes

10  deteriorated.

As the (a) 3-isothiazolone compound, 5-chloro-2-methyl-4-
isothiazolin-3-on, 2-methyl-4-isothiazolin-3-on, 4,5-dichloro-2—méthyl—4-
isothiazolin-3-on, 5-chloro-n-octyl-3-isothiazolone, 4 5-dichloro-2-n-octyl-3-
isothiazolone, benzisothiazolone or a mixture thereof can be preferably

15  used.

In case the mixture of the (a) 3-isothiazolone compound of
Chemical Formula 1 is used, the mixture of 5-chloro-2-methyl-4-
isothiazolonin-3-on and 2-methyl-4-isothiazolin-3-on is preferable, and the
mixing ratio thereof is preferably 1: 20 to 20 : 1.

20 In addition, the isothiazolone composition of the present invention
comprises the (b) alkali metal nitrate salt as a stabilizer for preventing
decompossition of isothiazolone.

In order to prevent formation of a precipitation of the isothiazolone

~7-



WO 03/ 099799 PCT/ KRO3/01047 conposition, a netal nitrate salt has been

w dely used, generally nagnesiumnitrate. However, if the content of the
magnesi urwoiosingd’ed is | ess than 0.1 wt % of the isothiazol @ece/KRIpOETL I on,
precipitation-preventing effects cannot be anticipated, and if it exceeds
25 wt% solubility of 5 magnesiumnitrate decreases to cause precipitation
of magnesiumnitrate itself, and worse, divalent ion magnesi um causes salt
shock and thus aqueous pol ynmer dispersion cannot be stabilized. However,
since the isothiazol one conposition of the present invention conprises an

al kali netal nitrate sal . bily z i e d1Qenkl@lyi earth
nmetal salt C@Im%f’s('ﬁ%l %nt&ﬁ@aﬁlt%ﬁghé%ts ﬁ%sénggélﬁjmaﬁ?}?a?get'h%t has yIbeen
predom nantly used as. a,stahilizer .ip ani [ I QPRgLid gn of the
prior art, rgagnesiwycRitiade JAPYPYE ! ecﬁo']r@&?fﬁg rﬂ?@%?ﬁl azoﬁ%fr?e%
conposition stable. The content of the (b) alkali netal .nitrat t is

pr ef er abl y lessithas @5 wits ofikig @Pth‘%@l?%gﬂ@?ﬁ&@ﬂepm@ﬁoﬁ%ﬁ\.’%@a he
content is less than 0.1 w% precipitation of isothi at%ol one .cannpt be

ef fect i vel yeffsoty exared! e danticigated erpdetisit 28xcpests 281 Whior i QMR Qhses and

product cost increases, meking the conposition uneconomical. As the (b)

al kal i et ahaghésiahenieité ddcrédsesnonidusat precipstatiom ofi MAERSUMADIBIR assi um
nitrate, or a mxture thereof can be preferably used, and sodium nitrate

is nost prefgiabify Wdts@ddivdient, iohhmagheshinazeduses salhshockiand dfus he
present invention conprises (c) an alkali nmetal chloride salt that is

produced by, b 06, [85G&P dispersion cannot be stabilized.
However, since the isothiazolone composition of the present
invention comprises an alkali metal nitrate salt as a stabilizer, instead of an
10 alkali earth metal salt of a divalent metal such as magnesium nitrate that
has been predominantly used as a stabilizer in an isothiazolone
composition of the prior art, salt shock is inhibited which makes the
isothiazolone composition stable.
The content of the (b) alkali metal nitrate salt is preferably 0.1 to 25
15 wt% of the isothiazolone composition. If the content is less than 0.1 wt%,
precipitation of isothiazolone cannot be effectively prevented, and if it
exceeds 25 wt%, solubility decreases and product cost increases, making
the composition uneconomical.
As the (b) alkali metal nitrate salt, lithium nitrate, sodium nitrate,
20  potassium nitrate, or a mixture thereof can be preferably used, and sodium
nitrate is most preferable.
In addition, the isothiazolone composition of the present invention

comprises (c) an alkali metal chloride salt that is produced by the reaction

~ 8-



-8 WD 03/099799 PCT/ KR0O3/01047 of an alkali netal introduced as a pH
neutralizing agent with chioric acid. Magnesi um oxi de, which has been

wi dely uswo 0a®9er9pH neutralizing agent of an isothi azol oR€THRIPOSIM4TI ON,
reacts in the conposition to exist in the formof MJCL2 (nagnesi um
chloride). If the 5 content of the MyCl2 exceeds 9 wt % of the conposition,
solubility of rmagnesium chloride decreases to cause precipitation of
magnesi um chloride itself, and nore seriously, divalent netal nmagnesi um
causes salt shock and thus the aqueous pol yner dispersion cannot be

stabilized. However inc he J.s0t hi I : il ic kBRy. present 10
i nvention @5%@%@5“@?@'&?&3@09&%&‘ rbggﬁ%%tgﬂ? (Iarfgga ?ﬁa\gltrgaggilc tﬁ‘eﬁt rali zing
agent, instead of nagnesi um oxi de that, has, been omi.Aant).y s as a

pH neutral i zi ng AdRIAEIIM PG NYrB"QbI BAR Egﬁﬁogﬂ@:g@nmsggl Ealsshé(;c@qi s
prevented. The (c) alkali nmetal chloride salt is gr.ef er abl c%ntﬁi ned in an
15 anount afeulralivibgt cagemtwiafe @ tipethiazelene,z 6PHRA E'Bﬁporsqatc%(son' Fe

preferably in an anount of 0.01 to 15 wt% and nost prefer_(feSI;/ 0,1 to 10
W% 1f thecpesssion its exéstsint thenfobmoof MgOR (mronasivn eHeidRds ulf gy
i sot hi azol one conposition cannot be controlled within a conmmerci al |

¢ € y
accept aBl e JAGR BEGAYSHIgOIE exesedntd arivbrofothet lvomyidsiion, reelullility aplonat e 20
salt introduced as a pHneutralizing agent is too low, and if the content

1202220 WP beS hdttmeotiies eitaton animsoneo o
chloride itself, and more seriously, divalent metal magnesium causes salt
shock and thus the aqueous polymer dispersion cannot be stabilized.

However, since the isothiazolone composition of the present
10 invention comprises an alkali metal carbonate salt as a pH- neutralizing
agent, instead of magnesium oxide that has been predominantly used as a
pH-neutralizing agent of an isothiazolone composition, salt shock is
prevented.
The (c) alkali metal chloride salt is preferably contained in an
15 amount of 0.001 to 20 wt% of the isothiazolone composition, more
preferably in an amount of 0.01 to 15 wi%, and most preferably 0.1 to 10
wt%. If the content is less than 0.001 wt%, the pH of the resulting
isothiazolone composition cannot be controlled within a commercially
acceptable range because the concentration of the alkali metal carbonate
o0  salt introduced as a pH-neutralizing agent is too low, and if the content
exceeds 20 wit%, stability of the composition decreases and product cost
increases, thus making the composition uneconomical.

The (c) alkali metal chloride salt is preferably sodium chloride, or

~9-



The (c) alkali netal chloride salt is preferably sodiumchloride, or -9 WO
03/ 099799 PCT/ KR0O3/ 01047 potassiumchloride wth an alkali netal carbonate
salt intrwowsegdhereto, or a mxture thereof. The al kal iPCHERIB/0CEr bonat e
salt introduced as a pH neutralizing agent is preferably sodi um carbonate,
pot assi um carbonate, sodi um bi carbonate, potassium bicarbonate, or a

m xture thereof. 5 In addition, the isothiazol one conposition conprises a
(d) solvent. As the solvent, water, ethyleneglycol, propyleneglycol,

di propyl enegl ycol, pol ypropyl enegl ycol, diethyl enegl ycol,

triethyl e”%%i%{s?@rgn&géﬁ%ﬂ%ﬁ”ﬁ?ia%" mgFaf’rd%ﬁBéﬁél@déa)ﬂ intloalnZad tiedretdiol or a

m xture th erably use As anot her preferred enbodi nent of
the present invention th Q Lsok hi b af 4shg pp-esent
nvent fon Ay FURLRIBRG, 108 1RFH MAFM LA SRTRAT I Rcel dne LR
periodate or a m xture thereot; a,metal , brom chlorite
salt, al onenesitraliaingoageMalsi %rﬁg%ﬁg%ﬁ?%m &?g)oqag% @gt,%g%@ma%gﬂ)a:&l iel’zer for
preventing the deconposition of isothiazolone. Nbre ﬁ'r@\e;fe ably, a

conbi nat i orscsfiurhtidcarhpeatek patgssism prcadi¢iatas Plod ML AR i ng” agents i s
added. In addition, during the storage of the isothiazol one conposition, a
smal | agount of pnemidiidratthersothiazolenescatnpositiencompsises [fatd) soiveats shock,
forms due to the deconposition of by-products during the production

process andag aRd UGNt Phetkic ethyleraédigeal! pramdenddigcabr diprgpytenagycals 20
commerci al ly unfavorabl e because it damages the appearance of the product.
polypropyleneglycol, diethyleneglycol, triethyleneglycol, 1,5-pentanediol,
2 4-pentanediol, benzyl alcohol or a mixture thereof can be preferably used.
As another preferred embodiment of the present invention, the
10  isothiazolone composition of the present invention may further comprise (e)
iodic acid, periodic acid, iodate, periodate or a mixture thereof; (f) a metal
bromic acid; and (g) chlorite salt, alone or in combination of appropriate
ratios, as a stabilizer for preventing the decomposition of isothiazolone.
More preferably, a combination of the three kinds of precipitation-
15  preventing agents is added.

In addition, during the storage of the isothiazolone composition, a
small amount of precipitation, which is different from that of salt shock,
forms due to the decomposition of by-products during the production
process and compounds produced during storage. The precipitation is

20 commercially unfavorable because it damages the appearance of the
product.

However, the present invention can effectively inhibit the

precipitation by introducing a small amount of a mixture of three kinds of

-10-



However, the present invention can effectively inhibit the precipitation
by introducing a small amount of a m xture of three kinds of -10 WD

03/ 099799wWDB@IH¥RIB/ 01047 additives having superior effecPE€TiKRO30NNRTbI ti ng
formation of a precipitation to the isothiazol one conposition.
Specifically, the isothiazol one conposition can be nore effectively
stabilized by using a m xture of conpounds selected froma group
consisting of (e) iodic acid, periodic acid, iodate salt, 5 periodate salt,
or a mxture thereof; (f) a netal bromc acid salt; and (g) chlorite salt,

than by usi agaitifes RATRE.SbeRbr Efdats (b) inhistthd Bmalionaf aTprecipithtibndoc aci d.

periodi c acl I odat e, "periodate, or a mxture thereof is preferably
contained ip a f..Q 1 to W 004aE it hBia-bRAIESFRELSHSEN
conpositi on&%@?@%ﬁ%@%‘?&gﬁ'ygg&%al t eg&ﬁg&%\}ﬁéﬁalg@ﬁlatzhe 10 coﬁtent is |less
than 0.0001 wt9% precipitation of ,the isothLazolo 0 t be

ef fecti vel yCp e%"én@"é’&e, %ﬁﬁ?tt'?’?lyi §{ag>|<lgggd§you%@§mko/ﬁﬁxtgfeggajc# ?@RBQ(F)]Q?

i ncreases, thus naking the conpogsitio neconom cal.. ,.The.(e) ,iodig, acid,
peri odi ¢ achaleciasiiod a gEFURoERISISING o&eﬁi@sﬁa@sﬂ Pﬁ@?@'&fa‘%“i’ 'é?%‘iee?agkl y

sel ected froma group consisting of lithiumiodate, 15 sodium i odate,

pot assi usn i padodateasaihnbruanmistiuecthergafhifum pratalbbnic iS¢t 5B Gat e,

pot assi um peri odate, ammoni um periodate, iodic acid, periodic acid
dehydrate, ehloriterbalt then byerstaf theacampourd pf @) etfplang (gpalaneaci d,  peri odi ¢

acid di hydrate, sodiumiodic acid, potassiumiodic acid or a mxture
thereof. 20 The (ffhe (@ Mdidrei, cogiddic ddie, ivdats, peradatel arimigteent i ng

woent: thereof is preferably contained in an amount of 0.0001 to 0.01 wt% of the

isothiazolone composition, more preferably 0.001 to 0.005 wt%. If the

10 content is less than 0.0001 wt%, precipitation of the isothiazolone

compound cannot be effectively prevented, and if it exceeds 0.01 wt%,
production cost increases, thus making the composition uneconomical.

The (e) iodic acid, periodic acid, iodate, periodate, or a mixture

thereof is preferably selected from a group consisting of lithium iodate,

15 sodium iodate, potassium iodate, ammonium iodate, lithium periodate,

sodium periodate, potassium periodate, ammonium periodate, iodic acid,

periodic acid dihydrate, or a mixture thereof, and more preferably iodic acid,

periodic acid d'ihydrate, sodium iodic acid, potassium iodic acid or a

mixture thereof.
20 The (f) metal bromic acid, the other precipitation-preventing agent,
is preferably contained in an amount of 0.001 to 1.0 wt% of the

isothiazolone composition, more preferably 0.01 to 0.2 wt%. [f the content

is less than 0.001 wt%, precipitation of isothiazolone cannot be effectively

-11-



is preferably contained in an anount of 0.001 to 1.0 wt % of the

i sot hi azol one conposition, nore preferably 0.01 to 0.2 wt% If the content
is | ess tWan3090V0L W % precipitation of isothiazol one calmQOtKRN8/01047
effectively -11 WD 03/099799 PCT/ KRO3/ 01047 prevented, and if it exceeds
1.0 wt% production cost increases, thus naking the conposition

uneconom cal. The (f) netal bromc acid salt is preferably selected froma
group consisting of sodium bromate, potassium bromate and a m xture
thereof. 5 In addition, the (g) chlorite salt, the other

precipitation-preyenting. agen I.SaPLafer NEadn i n tpgeunt of
0.001 to 1@rwe%te<¥roﬁed 'gr‘EFgPS%‘F?/ ﬁpo‘ﬁ’@{"b p?g%‘y%t&& Egér’]tdﬁ%ééé?se%r’ Jfﬁ erably 0.05
to 0.2 % If the content is less than 0.001 w% precipitation of the

i sot hi azol omekikgHHEOHROSIHPR HPELORPTIGH evented, and if it exceeds 10 wt %
t he production cost 10 increases, thus, makin he co ition

unecononi cal . THehe §) meetabbrarsicsagig sait &BT%?’%B'W%‘@&%@H\ 8ry'puP
potassiumchlorite or a m xture thereof. The isothiazol one cor‘rPosi tion of
the pr esenteohBiétingichBopiuat brambite, potassiuns domale @1d @ MiXHrLHETSP!

3-isot hi azol one conpound; (b) 0.1 to 25 15 w% of an alkali nmetal nitrate
salt; (g) 0.001 j,oad@tion Yeref (@ncielbked saltetrs ottteropredipitetion-preyanting) a

sol vent ‘maki ng up the bal ance, and the three kinds of

preci pi tatiaod“g@f B'p fé%@?%ﬁﬂ%aﬁnéﬂ if@n ahfiduntasfdo gl & ddewds, imore

conbi nat i on. h ree S of precipitation- preventing agents

preferably SeARLLTqpT0 PotRA, batnBdt pheterbly odsctoizhwmer iforfes aci d.
content is less than 0.001 wt%, precipitation of the isothiazolone cannot be
effectively prevented, and if it exceeds 10 wt%, the production cost

10 increases, thus making the composition uneconomical.
The (g) chlorite salt is preferably sodium chlorite, potassium chlorite
or a mixture thereof.
The isothiazolone composition of the present invention preferably
comprises (a) 0. to 20 wt% of a 3-isothiazolone compound; (b) 0.1 to 25
15 wt% of an alkali metal nitrate salt; (c) 0.001 to 20 wt% of an alkali metal
chloride salt; and (d) a solvent making up the balance, and the three kinds
of precipitation-preventing agents of (e), (f), and (g) alone or in combination.
The three kinds of precipitation- preventing agents preferably comprise (e)
0.0001 to 0.01 wt% of iodic acid, periodic acid, iodate, periodate, or a
50  mixture thereof; (f) 0.01 to 1.0 wi% of a metal bromic acid salt; and (g)
0.001 to 10 wt% of chlorite salt.

The present invention also provides a method for stabilizing the

isothiazolone composition comprising the step of (i) adding (a) 0.1 to 20
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20 m xture thereof; (f) 0.01 to 1.0 % of a netal bromc acid salt; and
(g0 0.001 to 10 t% of chlorite salt. The present invention also provides
a met hod woro3stebt | i zi ng the isothiazol one conposition cE®CPpKRIBOY4IThe step
of (i) adding (a) 0.1 to 20 -12 WD 03/099799 PCT/ KRO3/ 01047 wt % of a
3-isot hi azol one conmpound represented by the follow ng Chem cal Fornula 1,
(b) 0.1 to 25 wt%of an alkali netal nitrate salt; and (c) 0.001 to 20 W%
of an alkali netal carbonate salt to (d) a solvent making up the bal ance,
to prepare a m xed solution of the isothiazol one conposition: 5 [Chem cal

i ﬁéie”‘s{eﬁdi%twti’% gﬁﬁ9?4586@#@5%%%8%9??@?8&%?5%% B e “ar oup or
; , 10 R3 i - C18..41. -
2l Loy or et 8 @b TaBe P < B A e el Gt ety Y P i 8, 5 O

trigonal to ocgonal rings, a Cl0-C24 ara | grou or a,c10- aryl
group. The Fawt% pkenmlkalbingial caraanaRy Sﬁh%r@? & 58\’\'?“ Q?%%Q%(ﬁ'gfzﬁl\ m a

group consisting of 5-chloro-2-nethyl-4-isothiazolin-3-on, 2-nethyl-4- 15
i sot hi azol igaidnew) to prépale chnire olutiermpf the-isetbiawoinsg $HMBOYHON's- chl or o- 2-n
octyl - 3-i sot hi azol one, 4, 5-di chl oro-2-n-octyl -3-isot hi azol one,
benzi sot:hi azol ONEhePrical Fensiwad]t her eof .
O
R
Rl N__,_,.f x|
S
S
Ra
In the above Chemical Formula 1,
R; and R, are independently a hydrogen atom, a halogen atom, or a
C+-C4 alkyl group or aryl group; and,
10 R; is a hydrogen atom, a C4-Cys alkyl group, a C»-C4g alkenyl group,
a C,-C4g alkinyl group, a C3-C+2 cycloalkyl group having trigonal to ocgonal
rings, a C10-Ca4 aralkyl group, or a C10-C24 aryl group.
The (a) 3-isothiazolone compound is preferably selected from a
group consisting of 5-chloro-2-methyl-4-isothiazolin-3-on, 2-methyl-4-
15 isothiazolin-3-on, 4 5-dichloro-2-methyl-4-isothiazolin-3-on, 5-chloro-2-n-
octyl-3-isothiazolone, : 4,5-dichloro-2-n-octyl-3-isothiazolone,
benzisothiazolone, or a mixture thereof.
According to the method for stabilizing isothiazolone of the present

invention, the (c) alkali metal carbonate salt is added as a pH-neutralizing

20 agent. The introduced alkali metal carbonate salt reacts with chloric acid

13-



According to the nethod for stabilizing isothiazolone of the present
invention, the (c) alkali netal carbonate salt is added as a

pH neut r aWDaBM0gY7920 agent. The introduced al kali netal carlbonaRa/0sElt
reacts with chloric acid -13 WD 03/099799 PCT/ KR0O3/01047 in the

i sot hi azol one conposition to exist in the formof an alkali netal chloride
salt. The (c) alkali netal carbonate is preferably introduced in an anount
of 0.01 to 15 wt% of the isothiazol one conposition, nore preferably 0.1 to
5 10 % The (c) alkali netal carbonate is preferably sodi um carbonate,

pot assi um car ponat e.. I i ; 20 i I gF¥a, iP nftap

m xture t he'Pe@P. 'Sloﬁ"'aﬁlgblgg&n&héﬁéﬁ(%?ag%ﬁ@ew%&lﬂgprngfdefr gﬁf’&;ﬁiel ected froma
group 10 consi@ﬁi ng of water, ethyleneglycol, propyleneglycol,

di pr opyl ene@h' g.a! ‘pol ypr opyl enegl ycol , di et hyl enegl ycol,
triethyleneglycol, 1,5-pentanediol, 2,4-pentanedi,ol. benzyl al | or a
m xture thereof . The (ana ﬁ@mqiam%rbpeateéﬁ%%f{éﬁﬁv ! trOQLngdp'peagbﬁm%ﬁﬂgem i on,
the nmethod for stabilizing isothiazolone further adds a co o%nﬁ sel ect ed
from 15 a gi 0.0p toorig%ol ofgthefiS()ﬂé\)aziOdiU‘IQ:C@mm?'t'B@rFW@r%féf%ﬁyi obif e
periodate or a mxture thereof; (f) a netal bromate; (g) chlorite salt, and
a mxture thepewf to the isothiazolone conposition as a
precipitation-preventing agent to further stabilize the isothiazol one

conposi tion. TheTAbXtdr aikali HeRalotarbohate ks notefarbiblyr eotipim atarbonpeevent i ng
agents, which have different
potassium carbonate, sodium bicarbonate, potassium bicarbonate or a
mixture thereof.
In addition, the (d) solvent is preferably selected from a group
10 consisting of water, ethyleneglycol, propyleneglycol, dipropyleneglycol,
polypropyleneglycol, diethyleneglycol, triethyleneglycol, 1,5-pentanediol,
2 4-pentanediol, benzyl alcohol or a mixture thereof.
As another preferred embodiment of the present invention, the
method for stabilizing isothiazolone further adds a compound selected from
15 a group consisting of (e) iodic acid, periodic acid, iodate, periodate or a
mixture thereof; (f) a metal bromate; (g) chlorite salt, and a mixture thereof
to the isothiazolone composition as a precipitation-preventing agent to
further stabilize the isothiazolone composition. The mixture of two or
more kinds of precipitation-preventing agents, which have different
20 operation mechanisms, are preferably added in appropriate ratios.
The (e) iodic acid, periodic acid, iodate, periodate, or a mixture

thereof is preferably added in an amount of 0.0001 to 0.01 wi% of the

isothiazolone composition, more preferably 0.001 to 0.005 wt%. If the

14—



20 operation mechanisnms, are preferably added in appropriate rati

(e) iodic acid, periodic acid, iodate, yperi odat e, glro apm xture ttﬁz.re-gpei S
pr ef er ablwoaddext9t n an anount of 0.0001 to 0.01 wt % of the@CTiIRWBI@ZOIl One

conposition, nore preferably 0.001 to 0.005 % If the -14 WO 03/099799

PCT/ KRO3/ 01047 content is |less than 0.0001 wt % precipitation of

i sot hi azol one cannot be effectively prevented, and if it exceeds 0.01 w%
the color changes with the passage of tine, and production cost increases
t hus meki ng the nethod uneconom cal. The (e) iodic acid, periodic acid,

| odate,  per | agalies 80k MO0 £ HETEEL I o MahlatoRmlcesimtbtfeom o

D oS ot 1t o 0o . sodl Yo nats ot 6 pobatsl yter | od
armoni um peasdel, Brevaaled: eat hekrSa s ol Al rEolch WRRgee e odat e
thereof, and iodic acid, periodic acid dihydrate, so 'humi i | d

pot assi um i thei pasgage &f tmei AN g ‘éCtPIﬁ‘ePQ%ﬁ‘ w&qrgéﬁﬁg g etpégllgé' g% The (f)
metal bromate is preferably added in an ampunt of 0.001 1.0 w%of the
i sot hi azol ometroohposédriconicakoridheptes fiediacid, (Regiodia aCig, @dtq(ﬁi,%er'\op\é\&%e
content is less than 0.001 wt% precipitation of isothiazol one cannot be

ef fecti vel yoprewartues thersbfi it pteferabbedsletta itorm prasaupt PoiEng: ois
i ncreases, thus naking the nethod uneconom cal. The (f) nmetal bromate is

o A Bl e ey adied |
an amount OE)G(QOCPEQ&, §8ditth periodate, potassium periodate, ammonium periodate,
iodic acid, periodic acid dihydrate or a mixture thereof, and iodic acid,
periodic acid dihydrate, sodium iodic acid, potassium iodic acid or a
10  mixture thereof are more preferable.
The (f) metal bromate is preferably added in an amount of 0.001 to
1.0 wit% of the isothiazolone composition, more preferably 0.001 to 0.2
wi%. If the content is less than 0.001 wt%, precipitation of isothiazolone
cannot be effectively prevented, and if it exceeds 0.2 wt%, production cost
15 increases, thus making the method uneconomical. The (f) metal bromate
is preferably selected from a group consisting of sodium bromate,
potassium bromate and a mixture thereof.
The (g) chiorite salt is preferably added in an amount of 0.001 to 10
wit% of the isothiazolone composition, more preferably 0.01 to 1.0 wit%,
50  and most preferably 0.05 to 0.2 wt%. If the content is less than 0.001 wt%,
precipitation of isothiazolone cannot be effectively prevented, and if it

exceeds 10 wi%, production cost increases, thus making the method

uneconomical. The (g) chlorite salt is preferably selected from sodium
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wt % of the isothiazol one conposition, nore preferably 0.01 to 1.0 wt% 20
and nost preferably 0.05to 0.2 w% If the content is less than 0.001 wt %
preci pi t aWD®/0979¢ sot hi azol one cannot be effectively preveoraRo3and7if it
exceeds 10 wt % production cost increases, thus making the nethod

uneconomi cal. The (g) chlorite salt is preferably selected fromsodium -15
WO 03/099799 PCT/ KRO3/ 01047 <chlorite, potassiumchlorite and a m xture

t hereof. As expl ai ned, the isothiazol one conposition of the present
invention can be stably used in a dispersion or enulsion such as paint

acryl ate orhlobg%’gdtggégmagé@#%dénqﬂg% Hregonpri se a dival ent netal

alkali earf as magnesi um chl ori de, which causes salt

shock, therefore effectively.inphibijfi f Hrfinention

m cr oor gani sms. A&e¥RIaINGG: @",é/llsﬂﬂ"é}s%’&'#jggﬁoﬂggﬁgbg\(l)&fngggiptr% of the present

i nvention can be used for, a m croqrgani smjnhibjfor. in..m ism

habi tats swah bestably ssedny %\/&‘t‘%%erﬁ'B&é?’,erHHlséqr} Q%@ﬁgrﬁa@ éé& etg?d}a m ner al

slurry, a 10 wastewat er disposal plant, a decorative faquntai a.reversed

osmotic fildtexaetoobespuseib mmttmﬁﬂ%@%ﬁ'ﬁe@ﬁ‘?&ha@ﬁ Mler | an

evaporati on condenser, a heat exchanger, and for pulp an pager rocessi ng
dhereiee

oil's, Bl agitCsucierad hagsesion dhivpdesavhich gauses, salt $OCKe Cagent s

nmetal processing oils, etc., to effectively inhibit the growth of harnful
15 m croor Qﬁ’%{écﬁv’élyﬁHﬁiBitﬁ@ thagfrewiheof tavhtul micyeergaeisens.The present invention
pl a

wi Il be explained™wth reference to the follow ng Exanples and Conparative
Exanpl es. Howevex .. AtRfy, ah8 isothiazolone composition of the present invention
can be used for a microorganism inhibitor-in microorganism habitats such
as a cooling water tower, an air washer, a boiler, a mineral slurry, a
10 wastewater disposal plant, a decorative fountain, a reversed osmotic
filtration system, an ultrafiltration system, ballast water, an evaporation
condenser, a heat exchanger, and for pulp and paper processing oils,
plastics, emulsions and dispersants, paint, latex, coating agents metal
processing oils, etc., to effectively inhibit the growth of harmful
15  microorganisms such as bacteria, mold, algae, etc.

The present invention will be explained with reference to the
following Examples and Comparative Examples. However, these are
intended to only illustrate the present invention and the present invention is
not limited to them.

20 Example
[Examples 1to 13 and Comparative Example 1]

Concentrated 3-isothiazolone solutions were prepared with the

compositions and contents given in the following Table 1. As the 3-
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intended to only illustrate the present invention and the present invention
is not limted to them 20 Examle [Exanples 1 to 13 and Conparative
Exanpl e WOGaneEnd r at ed 3-i sot hi azol one sol utions were pr@parkRi3ma4h t he

conpositions and contents given in the followng Table 1. As the 3- -16 WO
03/ 099799 PCT/ KRO3/ 01047 i sothi azol one conmpound, a m xture of

5-chl oro- 2- net hyl - 4-i sot hi azolin-3-on (CM) and

2-met hyl -4-isothiazolin-3-on (M) with the mxing ratio of approximtely
3:1 was used. As described in Table 1, the sanples of Exanples 1 to 13 and
5 Conparative Exanple | were prepared oy mxir 2-ik8PidroRR-8ne
conmpound, éﬁﬁh@@ﬁpnﬁr%r@?o%i%%"&lé'r%b%ﬁ%tcgo)f%igwtggfy&% Arirate ( Conpar at i ve
Exanpl e), magnesi um oxi de (Conpar atj.ve Exapple a . di ng
K103, NaBr (8 I)ananwa%arngthwgﬂ-liﬂta%ﬁbﬁ"ﬁg‘”br il)thQt ?'g%.m'%b@%l]a&(m%
Sanmpl e Isothiazolo Mg(N Mg 2 NaNG3 NaCl K103 NaBrO NaClO ne 03)2 3 2

conpound BExmppdximbtdl$. 384 was-used. 0 5.7 0.002 Exanple 2 13.84 - - 17.0 5.7
0.005 Exanple 3 13.84 - - 17.0 5.7 0.01 Exanple 4 13.84 - - 17.0 5.7 0.002
As described in Table 1, the samples of Examples 1 to 13 and

5 Comparative Example 1 were prepared by mixing the 3-isothiazolone
compound, sodium nitrate, sodium carbonate, magnesium nitrate
(Comparative Example), magnesium oxide (Comparative Example), and

water and adding KIOs, NaBrO3, and NaClO; for preventing precipitation.

[Table 1] (Wt%)
Sample | Isothiazolo| Mg(N | MgCla NaNO3 | NaCl KIO3 | NaBrO| NaClO
ne 03)2 3 2
compound
Example 1 13.84 - - 17.0 5.7 0.002
Example 2 13.84 - - 17.0 5.7 0.005
Example 3 13.84 - - 17.0 5.7 0.01
Example 4 13.84 - - 17.0 5.7 0.002
Example 5 13.84 - - 17.0 5.7 ) 0.05
Example 6 13.84 - - 17.0 5.7 0.20
Example 7 13.84 - - 17.0 5.7 0.01
Example 8 13.84 - - 17.0 5.7 0.1
Example 9 13.84 - - 17.0 57 0.20
Example 13.84 - - 17.0 57 0.005| 0.05
10
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Example 5 13.84 - - 17.0 5.7 0.05 Exanple 6 13.84 - - 17.0 5.7 0.20

Exanple 7 13.84 - - 17.0 5.7 0.01 Exanple 8 13.84 - - 17.0 5. :

9 13.84 -wo03p909%5. 7 0.20 Exanple 13.”24 - - 17.0 5.7 0. O(PETH(?RDg/Oi@%E)f?mpV\:De
03/099799 PCT/ KRO3/01047 Exanple 13.84 - - 17.0 5.7 0.005 0.1 11 Exanple
13.84 - - 17.0 5.7 0.05 0.1 12 F Exanple 13.84 - - 17.0 5.7 0.005 0.05 0.1
13 13.84 18.2 4.9 - - - - Conparati ve Exanple 1 In the above sanpl es of

Exanples 1 to 13 and Conparative Exanple 1, the alkali netal carbonate
(sodium chloride, potassium chloride) and magnesiym-chleridg are those

produced ijn the comgsjtilon. 5|by_sddi4m dardorap ges |pot as '
. £ , .2 |by. HH dardprap gys (POt agsighm|car bonat e,
magnesi um |ni 5% ang magnesiium oxi de introdyced flor pH neutiralization.

11

Example 13.84 - - 17.0 5.7 0.05 0.1
12

Example 13.84 - - 17.0 5.7 0.005 | 0.05 0.1
13

13.84 18.2 49 - - - -

Comparati

ve

Example 1

In the above samples of Examples 1 to 13 and Comparative
Example 1, the alkali metal carbonate (sodium chloride, potassium
chloride) and magnesium chloride are those produced in the composition

5 by sodium carbonate, potassium carbonate, magnesium nitrate and
magnesium oxide introduced for pH neutralization.

Specifically, the alkali metal carbonate (sodium carbonate,
potassium carbonate, sodium bicarbonate, potassium bicarbonate)
introduced as a pH-neutralizing agent exists in the form of an alkali metal

10  chloride salt (NaCl, KCI) in the composition of the present invention.
[Experiment 1]

Salt Shock Test

18—



Specifically, the alkali netal carbonate (sodium carbonate, potassium
carbonat e, sodi um bi carbonate, potassium bicarbonate) introduced as a
pH neut r aWDaBng7agent exists in the formof an al kali net CT/KK)3ohi40r i de
salt (NaCl, KCl) in the conposition of the present invention. [Experinent
1] Salt Shock Test -18 WD 03/099799 PCT/ KR0O3/01047 For sanpl es prepared
according to Exanples | to 13 and Conparative Exanple 1, whether or not
salt shock is caused was exam ned and the results are described in the
followi ng Table 2. Cenerally, an isothiazol one conposition causing salt

shock 5 conprises ma g i [ t alighass - 1! towas e@af i r med
whet her or not j'ea%pIsgy%%pg'%?g%;abcgg‘gjlrggmfot%Exarrplng 1 to 13 and
Conpar ative Exanple 1 _can be use a steriliaer ' Sy or
emul si on sUedMmAaratyenExaEnlg af'e "g?ee{ﬁ%[i o4 %é)t( c#ifhsﬁogge?lssidé[eﬁ’\%gpy reacts with
di val ent ions and coagul ates, that is V\/meE her .or. not th can stabilize a
10 pol ynmer exqurioed agddhe resuls. areslescaled iy thesiofjpw ahi&act | ng agent was
added to 10 m of isothiazolone solutions to be tested by droplets. And,
as a salt shock Gepérily; ngn agenthiazalons, sermMDesiieR h&8HFINGat 3alh qplaedts
solution (Na2Si B.9H20 was used. 15 [Table 2] Sanple Fornmation of
pr eci pi tat | @mpiiserirharhankignesium ions as a stabilizer. It was confirmed

whether or not samples prepared according to Examples 1 to 13 and

Comparative Example 1 can be used as a sterilizer for a dispersion or

emulsion such as paint acrylate or latex, etc. that sensitively reacts with

divalent ions and coagulates, that is, whether or not they can stabilize a

10  polymer aqueous dispersion.
For testing, 5 ml of a detecting agent was added to 10 ml of

isothiazolone solutions to be tested by droplets. And, as a salt shock

detecting agent, a 5% sodium methasilicate aqueous solution

(Na,SiO3-9H,0) was used.
15 [Table 2]
Sample Formation of precipitation by salt shock
Example 1 No precipitation after 5 ml added
Example 2 No precipitation after 5 ml added
Example 3 No precipitation after 5 ml added
Example 4 No precipitation after 5 ml added
Example 5 No precipitation after 5 mi added
Example 6 No precipitation after 5 ml added
Example 7 No precipitation after 5 ml added
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Exanple | No precipitation after 5 mMl added Exanple 2 No precipitation
after 5 mM added Exanple 3 No precipitation after 5 mM added Exanple 4 No
preci pi t awvpo/ogdper 5 nml added Exanple 5 No precipitati oRrCafkRos/0504m added
Exanple 6 No precipitation after 5 Ml added Exanple 7 No precipitation
after 5 mM added -19 WD 03/099799 PCT/ KRO3/ 01047 Exanple 8 No
precipitation after 5 nl added Exanple 9 No precipitation after 5 m added
Exanple 10 No precipitation after 5 mM added Exanple 11 No precipitation
after 5 M _added FExanple 12 No precipitation after 5——added, Exanple 13
No precipiftation_gf 5 m added %rgp b ExapdRed Precipitation
begins to fform aF ae"ﬁp?%sm added As can %%ﬁgtoéﬁaﬁfromthe Table P, the salt
shock conplosition forns prec¢ipitation, and.t shock|types did
not form pfeci pi EATRH? Wen|addi ng F?W”@F“"tnhgg[eﬁée)ﬁleaz@!%élg agent to 10 m of
t he sanpl erof —Conparative EXanple 1, a white aor gr recipitation forned.
However, 5 addiRgmeledét ecting agentNQWGQ'%@t'@ﬁ%Tgmg%/dd anple | did not
cause forpatt+oen—of—a—precipitatiom —Accordingly, it can be identified that
t he sanpl e| of Coppapatiive Exanpl e ING weefitaionsaitet 5 whatdRdt ype, and t hat of
Example 1 s of a non-sakt

Example 12 No precipitation after 5 ml added
Example 13 No precipitation after 5 ml added
Comparative Example 1 Precipitation begins to form after 1 mi added

As can be seen from the Table 2, the salt shock composition forms
precipitation, and the non salt shock types did not form precipitation.
When adding 5 ml of the detecting agent to 10 ml of the sample of
Comparative Example 1, a white or gray precipitation formed. However,
5 adding a detecting agent to the sample of Example 1 did not cause
formation of a precipitation.
Accordingly, it can be identified that the sample of Comparative
Example 1 is of a salt shock type, and that of Example 1 is of a non salt
shock type.
10 In the above Experiment 1, a salt free isothiazolone solution
stabilized by a glycol solvent was used as a control.
Fig. 1 is a photo showing the salt shock results of isothiazolone
composition samples of Example 1, Comparative Example 1, and a control,
in Experiment 1.
15 In addition, Fig. 2 is a photo showing the salt shock results of 10-

fold dilutions of isothiazolone composition samples of Example 1, and
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shock type. 10 In the above Experinent 1, a salt free isothiazol one
solution stabilized by a glycol solvent was used as a control. Fig. 1is a
phot o showOrig/o99789 salt shock results of isothiazol one corp@gRBOM4Ganpl es
of Exanple 1, Conparative Exanple 1, and a control, in Experinent 1. 15 In
addition, Fig. 2 is a photo showing the salt shock results of 10- fold
dilutions of isothiazol one conposition sanples of Exanple 1, and -20 WD
03/ 099799 PCT/ KR03/ 01047 Conparative Exanple 1 in Experinment 1. As shown
in Fig. 1, the sanple of Conparative Exanple 1 fornmed a white or gray

precipitati gg@%&&é&aﬂbﬁm& ?ﬁmt@hm'mt forma precipitation. And, as

shown in Fi e experi nment e 10-fold 5 dilutions of sanples of

b cont | e ASTRIOWT B Pt i, S BAE D Br R AT S ke C T

it was confirned _ € Conpo does not conprise
That i o, ania: AT SGBYoREBIAE PO Bebort 2andy dn oIb T el O
nitrate salt, can stabilize a polynmer_aqueous di spersion of a Lgh
concentr at i precipitionr i At a5 slawh iBhBIk 2gdheratmesimnedswith the sl d:'toq%cr yl ate
enul si on Whet her or not the sanples of Exanples 1 to 13 and Conparative
5 dilutions of samples of Example 1 and Comparative Example 1 showed the
same results.
Accordingly, it was confirmed that the isothiazolone composition that
does not comprise an alkali earth metal salt of a divalent metal such as
magnesium chloride, that is, an isothiazolone composition stabilized by an
10  alkali metal nitrate salt, can stabilize a polymer aqueous dispersion of a
high concentration.
[Experiment 2]
Salt shock generation test in paint acrylate' emulsion
Whether or not the samples of Examples 1 to 13 and Comparative
15 Example 1 caused salt shock was examined by the same method as the
Experiment 1, except that, in order for practical confirmation, after adding
the samples of Examples 1 to 13 and Comparative Example 1 to a paint
acrylate emulsion in a ratio of 5 ml : 10 ml, whether or not coagulation

(precipitation) occurred as as result of salt shock was examined and the

20 results are described in the following Table 3.
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15 Exanple | caused salt shock was exam ned by the same nethod as the
Experiment 1, except that, in order for practical confirmation, after

addi ng twe osamibes of Exanples 1 to 13 and Conparative EPaNHROINIMG a
paint acrylate emulsion in a ratioof 5m : 10 m, whether or not

coagul ation (precipitation) occurred as as result of salt shock was

exam ned and the 20 results are described in the follow ng Table 3. -21 WD
03/ 099799 PCT/ KRO3/ 01047 [Table 3] Sanple Formation of coagul ation
(precipitation) by salt shock Exanple 1 No coagul ation (precipitation)
after 5 nl '\ﬁ_daggegahExarrpl e 2 No coagulation (precipitation) after 5 ml added

Exanple 3 | ati on (preci pitation) after 5 M added Exanple 4 No
coagul ati op (precipitation) after 5 added Exa Nﬁ gul ati on
(precipitation) aPg@pes ni a &@anatmafﬁﬁ?@‘aémmf%@gg‘ﬁw%‘ S?Qﬁgmi pi tation)
after 5 n _ o coagui ation (premmtatlon) after 5 mM added
Exanpl e 8 No coaguéraple on (preci chaagtdﬁtwn @FQCm*tatS’“ fep @l baddetxanpl e 9 No
coagul at i op—{preeci-pHatiom—atter—5>m—added—Exanpte 10 No Toagul ati on
(precipitation) gkimpe2 mM addedo doagumibe(pieiptationpaitpub atl pdded( pr eci pi t ati on)
after 5 nl Ladded FExanple 12!No coagulation{preeipitatien)—af{er 5 n
added Exapple 1%f<g\lg £929ul atli Onyd PEERitBhH tédBonpétee s nf asdedadiied
Conpar ati ve Exanple 1 Coagul ation (precipitation) begins to formafter | ni

Example 4 No coagulation (precipitation) after 5 ml added

Example 5 No coagulation (precipitation) after 5 ml added

Example 6 No coagulation (precipitation) after 5 mi added

Example 7 No coagulation (precipitation) after 5 ml added

Example 8 No coagulation (precipitation) after 5 ml added

Example 9 No coagulation (precipitation) after 5 ml added

Example 10 No coagulation (precipitation) after 5 ml added

Example 11 No coagulation (precipitation) after 5 ml added

Example 12 No coagulation (precipitation) after 5 ml added

Example 13 No coagulation (precipitation) after 5 ml added

Comparative Example 1 Coagulation (precipitation) begins to form after 1 ml
added

As can be seen from the Table 3, the salt shock type composition
coagulated (precipitation), but the non salt shock type compositions did not

5 coagulate (precipitation).
The sample of Comparative Example 1 coagulated (precipitation) by
salt shock when introduced in a polymer aqueous dispersion paint acrylate
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added As can be seen fromthe Table 3, the salt shock type conposition
coagul ated (precipitation), but the non salt shock type conpositions did
not 5 coaguBaeE9{ precipitation). The sanpl e of Conparati PETE®RIGPIET7 1
coagul ated (precipitation) by salt shock when introduced in a pol yner
aqueous dispersion paint acrylate -22 W 03/099799 PCT/ KR0O3/ 01047

emul sion. Accordingly, it can be confirnmed that the sanple of Conparative
Exanple | is of a salt shock type, and those of Exanples 1 to 13 are of

non salt shock types. 5 Fig. 3 is a photo showi ng the salt shock results of
i sot hi azol one ,conposition sanples of Exanple 1 and Conparative Exanple 1.
As shown ineE“6¥°%, the paint acrylate enulsion into which the

i sot hi azol one conposition of Conparative anple 1 was i S
seriously coagul &CéafJ'WMv ﬁh%a’béﬁenf’o Hm‘ghaqgtrtﬁﬁl §?'8qu Rfltod?%ﬁ’;’l%%ﬂ}l%g 10

i sot hi azol one conposition of Exanple 1 was i ntr?%uced mai_nt aj hed A

sol ution st Example Hoist ofca£gill shacknypacand dnesg ¢f Bxamples delo R A Afed t hat
an i sothi azol one conposition that does not conprise an alkali earth netal
salt of a dnhualsaittshoekdypesich as nagnesiumchloride, that is, an

i sot hi azol one conposition stabilized by an 15 alkali netal nitrate salt can
stabilizg a pol ymg. 3dgyeayshoio sensn@ihefsait shogh resuitseot isathisnolonad t hus

it can be used for a process such as |let down
composition samples of Example 1 and Comparative Example 1.

As shown in Fig. 3, the paint acrylate emulsion into which the
isothiazolone composition of Comparative Example 1 was introduced was
seriously coagulated, and the paint acrylate emulsion into which the

10 isothiazolone composition of Example 1 was introduced maintained a
solution state without coagulation.

Accordingly, it can be identified that an isothiazolone composition
that does not comprise an alkali earth metal salt of a divalent metal such as
magnesium chloride, that is, an isothiazolone composition stabilized by an

15 alkali metal nitrate salt can stabilize a polymer aqueous dispersion of a
high concentration, and thus it can be used for a process such as let down
during preparation of paint, to which the existing commercial products
cannot be applied.

[Experiment 3]

20 Salt shock test in latex emulsion

Whether or not the samples of Examples 1 to 13 and Comparative

Example 1 caused salt shock was examined by the same method in

Experiment 1, except that, for practical confirmation, after adding the
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during preparation of paint, to which the existing commercial products
cannot be applied. [Experinent 3] 20 Salt shock test in | atex enul sion
Whet her owomei9t7be sanpl es of Exanples 1 to 13 and Conpar &CITaRo3Bx@npl e 1
caused salt shock was exam ned by the same nethod in Experinment 1, except
that, for practical confirmation, after adding the -23 WD 03/099799

PCT/ KRO3/ 01047 sanples of Exanples 1 to 13 and Conparative Exanple 1 to a
|atex emulsion in aratioof 5 m : 10 m, whether or not coagul ation
(precipitation) by salt shock occurred was exanined and the results are

presented ig m { B! eyhg gelga'?'t%% Bnd (E&hé}a(\‘gtlv@aﬁfléﬁgf O P atdk

coagul ati on ? prta by sal sho coagul at1on

(precipitation) after 5 adde e [0 ul_at tation
afterl 5 m §%éﬁ°n%nﬁl fatip r\‘ﬁ goéBE‘ij ot 2‘ ESﬁ%g 8? i 'é‘?%) é?@gﬁ“ hm add)ed
Exarrpe4NocoaguIat|on(preC|p|tat|on after 5, le 5 No
coagul at i on (Precidiaipahbyosdit shees osCHired RS SXaRungf g tﬁl@ 13 on
(precipitation) after 5 m added Exanple 7 No coagul ation (preci pitation)
after 5 M adesEhtediaths follewikyg Ttaklgdl.ati on (precipitation) after 5 nl added
Exanpl e 9 No coagul ation (precipitation) after 5 m added

5 [Table 4]

Sample Formation of coagulation (precipitation) by salt shock
Example 1 No coagulation (precipitation) after 5 ml added
Example 2 No coagulation (precipitation) after 5 mi added
Example 3 No coagulation (precipitation) after 5 ml added
Example 4 No coagulation (precipitation) after 5 ml added
Example 5 No coagulation (precipitation) after 5 ml added
Example 6 No coagulation (precipitation) after 5 ml added
Example 7 No coagulation (precipitation) after 5 ml added
Example 8 No coagulation (precipitation) after 5 ml added
Example 9 No coagulation (precipitation) after 5 m! added
Example 10 No coagulation (precipitation) after 5 ml added
Example 11 No coagulation (precipitation) after 5 ml added
Example 12 No coagulation (precipitation) after 5 ml added
Example 13 No coagulation (precipitation) after 5 ml added

Comparative Example 1 Coagulation (precipitation) begins to form after 1 ml
added
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Exanpl e 10 No coagul ation (precipitation) after 5 ml added Exanple 11 No
coagul ation (precipitation) after 5 mM added Exanple 12 No coagul ation
(precipi twpioanys7ad ter 5 m added Exanple 13 No coagul ati @oT(KR080LQ@@7t ati on)
after 5 m added Conparative Exanple 1 Coagul ation (precipitation) begins
to formafter 1 m added -24 WD 03/099799 PCT/ KRO3/01047 As can be seen
fromthe Table 4, the salt shock type conposition forned coagul ation
(precipitation), but the non salt shock type conpositions did not form
coagul ati on (no precipitation). The sanple of Conparative Exanple 1 forned

coagul ation %et%r? q@%&%"hﬂ{ tr%all'éb PCihe %?Ehb&t W@“E&ﬁngbé‘itlén pol yrrer

aqueous di spers ex emnu SI on V\BVGI’ ose les 1 to

did not formco guI at i rec ti,on) .., Accordi Y, C e
dentified {OEEd h&o3gia {‘%A ogp 8{‘ e n‘ExtQﬁpl"é y ?‘g'tofSHac’tc‘éaﬁp ghock
type, but those of Exanples 1 to 13 are of non r;alt shock types. Fig. 4
is a photo §ﬁ6WIQS§I0tn§é1|@§Ptf%W%lﬂ“t@o(ﬁreF@H?W zol one conposition

sanpl es of Exanple 1 and Conparative Exanple 1 in Experinent 3. As shown
in Fig. 4, the | attex samplsi of iGomoparative tthemplet Hi deomnede CO@Q“@@@’BOSl tion
of Conpar at| ve Exanple | was introduced was seriously coagul ated, and the
| at ex enyl sigrecipiation)ih salteshacky! eheh Mtadpicedlin a polymer aqueous
dispersion of latex emulsion. However, those of Examples 1 to 13 did not
form coagulation (no precipitation).
Accordingly, it can be identified that the sample of Comparative
Example 1 is of a salt shock type, but those of Examples 1 to 13 are of non
10  salt shock types.
Fig. 4 is a photo showing the salt shock results of isothiazolone
composition samples of Example 1 and Comparative Example 1 in
Experiment 3.
As shown in Fig. 4, the latex emulsion into which the isothiazolone
15  composition of Comparative Example 1 was introduced was seriously
coagulated, and the latex emulsion into which the sample of Example 1
was introduced maintained a solution state without coagulation.
[Experiment 4]
Precipitation Formation Test
20 For the samples prepared according to Examples 1 to 13 and
Comparative Example 1, a storage stability test was conducted and the

results are described in the following Table 5.

In order to confirm storage stability, the isothiazolone compositions
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was i ntroduced maintained a solution state w thout coagul ation. [Experinent
4] Precipitation Formation Test 20 For the sanples prepared according to
Exanpl es wotog/0489and Conparative Exanple 1, a storage st ®OTIKRog/01@3t was
conducted and the results are described in the following Table 5. In order
to confirmstorage stability, the isothiazol one conpositions -25 WO

03/ 099799 PCT/ KR0O3/01047 (sanples of Exanples 1 to 13 and Conparative
Exanple 1) were kept in an oven at 65 C for 28 days, and the
concentrations of main ingredients (MT, CMT) remaining in the

conposi ti 0“%3‘&%;%@%'55(%\%[@@1% it Bad_Cohparanid Efambe 4% sk gt iim the
followng Table 5. 5 [Tabl'e 5] Sanple Days of Changes in contents of valid

Ecami e 1 1S Gy padahe ecffelfptont A indEllt )
days 3. 15 o, 1T CHEDErdipldy i Ble 3dostiond, ie' anae®d, dundotticts 5.4
iOOjll(ig 838%{?%23%/‘3 3.11 8. 20 (H'n ,[3(1% f%"64, 86Té3b|Exaan e 4 Initial stage 3.43

ts are describe owing e 9.
5 [Table 5]
Sample Days of Changes in contents of valid ingredients at 65C
storage MIT CMIT Total Ratio %
(CMI+MI) | (CMI/MI)
Example 1 | Initial stage 3.43 10.41 13.84 3.04 100
28th days 3.12 7.87 10.99 2.52 83.0
Example 2 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.15 8.11 11.26 2.57 84.7
Example 3 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.11 8.20 11.31 2.64 86.8
Example 4 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.09 7.63 10.72 2.47 81.3
Example 5 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.17 8.31 11.48 2.62 86.3
Example 6 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.15 8.11 11.34 2.62 85.6
Example 7 | Initial stage 3.43 10.41 13.84 3.04 100
28th days 3.10 7.70 10.80 2.48 81.8
Example 8 | Initial stage 3.43 10.41 13.84 3.04 100
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28th days 3.09 7.63 10.72 2.47 81.3 Exanple 5 Initial
13.84 3.04 100 28th days 3.17 8.31 11.48 2.62 86.3 Exanple 6 Initial

stage 3.43 10.41

st age

3.43 10. MM0D3/08%98. 04 100 28th days 3.15 8.11 11.34 2. 62P8F/KRBNINMIP| € 7

Initial

81.8 Exanple 8 Initial

stage 3.43 10.41 13.84 3.04 100 28th days 3.10 7.70 10.80 2.48
stage 3.43 10.41 13.84 3.04 100
PCT/ KRO3/ 01047 28th days 3.10 7.72 10.82 2.49 82 Exanple 9 Initial

-26 WD 03/099799

st age

3.43 10.41 13.84 3.04 100 28th days 3.11 7.78 10.90 2.50 82.4 Exanple 10

Initial

Exanple 11 In
13.49 3.04 1¢
days 3.03 9.2
3.04 100 28tHh

10. 44 13. 90 5.

seen fromthe

]

stage 3.43 10.41 13.84 3.04 100 28th days 32 10.07 13.3
itial stag 203 48 10,4 41 13. 3} 04 Jsgo 28t ays 3. 34
10 ; . 4 8
0 Exanpl|e 4251 ti & stjagé"3. 48 16°21 (138 04 100
2 12.2513.04 100 maile 13 lhitial sta% (%41
Byele§. | Juftiahstaps 13.3-231 e.oéo-‘_‘ﬂoo arlat i*'8 In|t| | g
01 100 t%aﬁpl, I28tn days 3] 10 /.30 1I0.39 P.36 /78
Tabl e g, 28'hdaysanpp&! of| Comar at i V&0 2.50 82.4
Example 10 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.32 10.07 13.39 3.03 100
Example 11 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.34 10.15 13.49 3.04 100
Example 12 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.03 9.22 12.25 3.04 100
Example 13 | Initial stage 3.43 10.41 13.84 3.04 100
28" days 3.28 9.93 13.21 3.03 100
Comparative| Initial stage 3.46 10.44 13.90 3.01 100
Example 1 | 28" days 3.10 7.30 10.39 2.36 78

3.03 100
10. 15
28t h

13. 84

tage 3.46
As can be

As can be seen from the Table 5, the sample of Comparative

Example 1 showed a large change in concentration of main ingredients

after being stored at 65C for 28 days, thus the ratio of CMI/MI decreased

and precipitate formed.

Since, of the two main ingredients of the

isothiazolone solution, i.e. CMIT and MIT, the stability of CMIT is lower

than that of MIT, the result that the initial ratio of 3:1 decreased means that

CMI precipitated by the amount of decrease.

10

Meanwhile, the samples of Examples 1 to 13, which were prepared

—o7_

by adding KlOs, NaBrOs, and NaClO, as stabilizers, showed minor



Exanpl e 1 showed a | arge change in concentration of main ingredients after
being stored at 65C for 28 days, thus the ratio of CM/M decreased 5 and
preci pi t awe oBosared. Since, of the two nain ingredi ents of PCA&KR03/01047

i sot hi azol one solution, i.e. CMT and MT, the stability of CMT is |ower
than that of MT, the result that the initial ratio of 3:1 decreased neans
that CM precipitated by the anount of decrease. Meanwhile, the sanples of
Exanples 1 to 13, which were prepared 10 by adding KI03, NaBrO3, and

NaCl 2 as stabilizers, showed mnor -27 WO 03/099799 PCT/ KRO3/ 01047

changes in cenpgRe! int toMcerfatiohs Nofi AEie MEBlRNE fter RRIMY stdred e foyr 28
days, and particularly when the m xture of K103, NaBr 3 and NaCl Q2 of

appropriate gafd : i C 8.0 rat i ons of
o ngr edi s, 2 BBRCRINA Wnbahg, Midure of kfof JRaSRNand J0aRH & L 20%
i sot hi azol on iti.on i ' eciplitation does .not occur could be
obt ai ned. Acipo%?ﬁ%‘%falt‘ggMé}?%@‘%‘o@i‘*@gﬁ ﬁt&rlgn‘%a chacﬁ)nggn 3?1%%' d that
a nore stabilized 3-isothiazgl one.co [fjon can be obtained by
i ntroduci ng M3y Wr‘?d'ﬁﬂ%ﬂﬂ”%&q iR é’?pc?r@l/&h W%ﬁ%ﬁ'ﬂ@; henge hiskiized; n
conbi nati on of 10 appropriate ratios, conpared to when using each of the
conpound$ al isp&iazoigne cemposiiosl Bnwhisbnpesititationfdaasengl eseitcauld det i on can
be stably used as a sterilizer in a dispersion or emulsion such as paint
acryl ate or olftained, etc. because it does not include an alkali earth netal
salt of a divalent nmetal such as nmagnesi um chl oride, which causes salt
shock, and Accordingly, from the above experiment, it can be confirmed that a

more stabilized 3-isothiazolone composition can be obtained by introducing

a small amount of iodate, metal bromate, and chlorite in combination of

10  appropriate ratios, compared to when using each of the compounds alone.
The isothiazolone compostion of the present invention can be stably

used as a sterilizer in a dispersion or emulsion such as paint acrylate or

latex, etc. because it does not include an alkali earth metal salt of a

divalent metal such as magnesium chloride, which causes salt shock, and

15  thus it can effectively inhibit growth of harmful microorganisms, and it has

superior storage stability due to its low precipitation forming rate.

20
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15 thus it can effectively inhibit growth of harnful m croorganisns, and it
has superior storage stability due to its low precipitation formng rate.
20 -28 WWO3BOWIO9 PCT/ KRO3/ 01047 WHAT IS CLAIMED | S: 1PCAKROSOI(a7azol one
conposition conprising: (a) a 3-isothiazol one conpound represented by the
followng 5 Chemcal Formula 1; (b) an alkali metal nitrate; (c) an al kali
nmetal chloride; and (d) a solvent: [Chemcal Formula 1] O Fri .3 S 10
wherein, Rl and R2 are independently a hydrogen atom a hal ogen atom or
a Cl-C4 al kyl group or aryl group; R3 is a hydrogen atom a Cl-Cl18 al kyl
group, a C-WHARISOWAIMEDI®:; 15 a C2-C18 al ki nyl group, a C3-Cl12

cycl oal kyl group having trigonal to octagonal rings, a Cl0-C24 aral kyl
group, or a Cl-C24 aryl group. 2. The isothiazol one conposition according
to Claim1, wherein the (a) 3-

1. An isothiazolone composition comprising:

(@) a 3-isothiazolone compound represented by the following
5 Chemical Formula 1;

(b) an alkali metal nitrate;

(c) an alkali metal chloride; and

(d) a solvent:

[Chemical Formula 1]

O
Ry N R
.,
S
10 Rq
wherein,
R+ and Rz are independently a hydrogen atom, a halogen atom, or
a C4-C4 alkyl group or aryl group;
Rs is a hydrogen atom, a C4-C1s alkyl group, a C,-C+g alkenyl group,
15 a Cp-Cqg alkinyl group, a C3-Ci» cycloalkyl group having trigonal to
octagonal rings, a C4-Cy4 aralkyl group, or a C4-Cy4 aryl group.
2. The isothiazolone composition according to Claim 1, wherein the (a) 3-
isothiazolone compound represented by the Chemical Formula 1 is

selected from the group consisting of 5-chloro-2-methyl-4-isothiazolin-3-on,

20 2-methyl—4-isothiazolin—3—on; 4,5-dichloro-2-methyl-4-isothiazolin-3-on, 5-
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i sot hi azol one conpound represented by the Chemical Fornmula 1 is selected
fromthe group consisting of 5-chloro-2-nethyl-4-isothiazolin-3-on, 20

2- met hyl -wWoioso9dtP@azol i n- 3-on, 4, 5-di chl or o- 2- et hyl - 4- i soPhTa&RMBIOMW43- on, 5-
-29 WO 03/099799 PCT/ KR03/01047 chl oro-2-n-octyl-3-isothial zol one,

4,5-di chl oro-2-n-octyl -3-isot hi azol one and benzi sot hi azol one. 3. The

i sot hi azol one conposition according to Caiml1, wherein the (b) alkali
nmetal nitrate is selected fromthe group consisting of lithiumnitrate, 5
sodiumnitrate and potassiumnitrate. 4. The isothiazol one conposition

accor di ng t cchbrai-2anioctyh@iszithialzotonies 4, 5-alidtadrio-2ret GdtyichisothieLolofie e ct ed
froma group consisting of sodiumchloride and potassiumchloride. 5. The
i sot hi azol ongreymeaLblope, according to Caim 1, wherein the (d) 10 sol vent
is selected froma group consisting of water, ethylene glycol,

PronY! encal ol Ty RABRILGRECLNbsr HBSRII TOHHE AU RVl
The i sothi | Lt i to Claim1l, which. c ' :
0.5 to 20wkl Pl BRRs I o SRg B CutB Ersiss oS I ETD 8 ats, of {The

| kal i tal nitrate; 0.001 to 20 wt% of th | kal i tal chloride; d
?d) at Iherrgof1 . ur{’r&ﬁ?ﬁ(% ?W@S%HW;WH@JFG-I ‘CI)'he [ go?hi :zlol gﬁeacofrpogir!ti gn o

according to aim6, wherein the (c) alkali metal chloride is contained
in an ampunt4-ofhe igothipzelong sempasitiancaccording to Claim 1, wherein the (c)

alkali metal chloride is selected from a group consisting of sodium chloride
and potassium chloride.
5. The isothiazolone composition according to Claim 1, wherein the (d)
10  solvent is selected from a group consisting of water, ethylene glycol,
propyleneglycol, dipropyleneglycol, polypropyleneglycol, diethyleneglycol,
triethyleneglycol, 1,5-pentanediol, 2,4-pentanediol and benzy! alcohol.
8. The isothiazolone composition according to Claim 1, which comprises:
(a) 0.1 to 20 wt% of the 3-isothiazolone compound;
15 (b) 0.1 to 25 wt% of the alkali metal nitrate;
(c) 0.001 to 20 wt% of the alkali metal chloride; and
(d) the solvent making up the balance.
7. The isothiazolone composition according to Claim 6, wherein the (c)
alkali metal chloride is contained in an amount of 0.1 to 15 wt%, based on
20  the weight of the isothiazolone composition.
8. The isothiazolone composition according to Claim 6, wherein the (c)
alkali metal chloride is contained in an amount of 0.1 to 10 wit%, based on

the weight of the isothiazolone composition.
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20 the weight of the isothiazolone conposition. 8. The isothiazolone _
conposi tion according to Claim®6, wherein the (c) alkali nmetal chloride is
cont ai nedwprezase7agrount of 0.1 to 10 w % based on the wePgNtKRIB/01(IE

i sot hi azol one conposition. -30 WO 03/099799 PCT/KR03/01047 9. The

i sot hi azol one conposition according to Caim1l, which further conprises a
precipitation-preventing agent selected froma group consisting of (e)
iodic acid, periodic acid, iodate, periodate or a mxture thereof; (f)
nmetal bronmate; and (g) chlorite. 5 10. The isothiazol one conposition
accordi ng t 09CTaiemighthiatzelomien coimpotitbn aodbrairRcitd, CRahi adivehialki flirthiepdat e,
periodate, or a mxture thereof is contained in an anmount of 0.0001 to

0.01 wt % basedpeses ha V}ﬁ‘éibttaﬁﬁn-b?@eﬂti%?é!ﬂ ! %@ﬁecfé?m)ﬁﬁ}ﬁ L gn.gp The

i sot hi azol one conposition according to 9, wherein the (e) i odic

"1 an Bmount CalT OB 5" REP IRl BEld ReGRC ol Toifatt] BelRART op gl il "o
[ [ DRSLL | ' The, | hi I conposition according to
ICISgi”r]r:gfomgﬁgfﬁﬁﬁg%@%rﬁﬁa&?; %hedo@% lc}r@égoﬁ?gi negpi n an anmount of O. g01
1.0 m.% he 15 weight of the isothiazol one conposition. 13.
EI'ﬁe i sot I ;z@?’gﬁge 3“8 @ﬁo{qr@nc%geﬁﬁpﬁga@@r@aitﬁ] Qlaimpdrwharaimdhe f(®) net al

bromate is contained in an anount of 0.001 to 0.2 wt% based on the weight
of the isot hlpglgoqul,ep%rm{amgpp; wgate, periodate, or a mixture thereof is contained

in an amount of 0.0001 to 0.01 wt%, based on the weight of the

isothiazolone composition.

11. The isothiazolone composition according to Claim 9, wherein the (e)
10 iodic acid, periodic acid, iodate, periodate or a mixture thereof is contained

in an amount of 0.001 to 0.005 wit%, based on the} weight of the

isothiazolone composition.

12. The isothiazolone composition according to Claim 9, wherein the )

metal bromate is contained in an amount of 0.001 to 1.0 wt%, based on the
15  weight of the isothiazolone composition.

13. The isothiazolone composition according to Claim 9, wherein the ()

metal bromate is contained in an amount of 0.001 to 0.2 wt%, based on the

weight of the isothiazolone composition.

14. The isothiazolone composition according to Claim 9, wherein the (9)
20  chlorite is contained in an amount of 0.001 to 10 wt%, based on the weight

of the isothiazolone composition.

15. The isothiazolone composition according to Claim 9, wherein the (9)

chlorite is contained in an amount of 0.01 to 1 wt%, based on the weight of
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14. The i sothiazol one conposition according to daim9, wherein the (g) 20
chlorite is contained in an anount of 0.001 to 10 wt% based on the wei ght
of the iswDhBagwbone conposition. 15. The isothiazol one cecpagtoBioon?
according to Claim9, wherein the (g) chlorite is contained in an anount
of 0.01 to 1 % based on the weight of -31 WD 03/099799 PCT/ KRO3/ 01047
the i sothiazol one conposition. 16. The isothiazol one conposition according
to Claim9, wherein the (g) chlorite is contained in an amount of 0.05 to
0.2 wt% based on the weight of the isothiazolone conposition. 5 17. The

i sot hi azol onghecigoiidiorincaapesilong to Caim9, wherein the (e) iodic
acid, periodic acid, iodate, periodate or a m xture thereof is selected

froma groupigonakSkbtAtBlond Eby ki [ ' € Lassi i odat e,
anmoni um i odat e, ?i t%tlﬂum r?eri %@lg#gkh@@gél%%@g it%%ftagﬂa%owgg%"ﬁrs‘rﬁe ;@. odat e,
anmoni um per | e. 1odi. of| i qdi i,d .di hydrate and 10, m xture
t hereof . 18. é@ﬁ@tel 'goétoﬁl%{ﬁ%?%ghc%ﬁ%%@i ?ffooﬁgé%ﬁ H%((?fg%taﬁe %tﬁ\eg’,"e'ﬁlﬁ}er ein
the (f) net i br.o(gtrgte l?i%? sodi um promate or potassium bromate. 19. The
i sot hi azol on® BEHPYEIAZPIONCHIWRIIR Nt 0 O aim 9, wherein the (g) chlorite
is sodiumch|orite or potassiumchlorite. 15 20. A nmethod for stabilizing
i sot hi azdl ont/-chhprisethiagolone eerspositiondficardipgtio CaintQ @bersiding (a)
3-isot hi azol one conmpound represented by the following Chenmcal Fornula 1;
(b) 0.1 to 2edig36idf pariodit leaid, indatal periodateeor, a amigtufe thereof is selected

from a group consisting of lithium iodate, sodium iodate, potassium iodate,

ammonium iodate, lithium periodate, sodium periodate, potassium

periodate, ammonium periodate, iodic acid, periodic acid dihydrate and a

10 mixture thereof.

18. The isothiazolone composition according to Claim 9, wherein the )

metal bromate is sodium bromate or potassium bromate.

19. The isothiazolone composition according to Claim 9, wherein the (9)

chlorite is sodium chlorite or potassium chiorite.

15 20. A method for stabilizing isothiazolone comprising the step of adding (a)
0.1 to 20 wt% of a 3-isothiazolone compound represented by the following
Chemical Formula 1; (b) 0.1 to 25 wt% of an alkali metal nitrate : and (c)

0.001 to 20 wt% of an alkali metal carbonate, to (d) a solvent making up

the balance, to prepare a mixed solution:
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0.001 to 20 wt% of an al kali metal carbonate, to (d) a solvent making up
the bal ance, to prepare a m xed solution: -32 WO 03/099799 PCT/ KRO3/ 01047

[ Chem calwbastnd7e9 1] 0 R "t R} wherein, R and R2 are ipaoigroadent|y a
hydrogen atom a hal ogen atom or 5 a C-C4 al kyl group or aryl group; R3
is a hydrogen atom a C1-Cl18 al kyl group, a C2-Cl13 al kenyl group, a C2-C18
al ki nyl group, a C3-Cl12 cycl oal kyl group having trigonal to octatonal
rings, a Cl0-C24 aral kyl group, or a Coo-C24 aryl group. 21. The method for
stabilizing isothiazol one according to Caim20, wherein 10 the (a)

3-i sot hi azol qChenicgIFonthuef 11 he Chemical Formula 1 is selected froma
group consi sting of 5-chloro-2-nethyl-4-isothiazolin-3-on, 2-nethyl-

4-isot hi azol i n-3-on, {&, 5-di chl oro- 2- net hyl - 4-i sot hi azol i n- 3-on,
5-chloro-2-n- octyl-3tisothiazol one, 4,5-dichloro-2-n-octyl G30i sot hi azol one
and benzi sotgi azol o 15 g2. The nethod for stabilizing isothiazol one
according to at 0, fn the (b) alkali netal nitrate is selected
froma group consigtingfof lithium nitrate, sodiumnitrate and potassi um
nitrate. 23. The & for stabilizing isothiazolone according to Caim
20, wherein thiL(C ) alkali netal carbonate is selected froma group

consi sting of *

wherein,
Rs and R; are independently a hydrogen atom, a halogen atom, or
5 a Cy-C, alkyl group or aryl group;
Rs is a hydrogen atom, a C1-C1g alkyl group, a C,-C4s alkenyl group,
a C2-Cqs alkinyl group, a Cs-Cy» cycloalkyl group having trigonal to
octatonal rings, a C10-Co4 aralkyl group, or a C4-Cy4 aryl group.
21. The method for stabilizing isothiazolone according to Claim 20, wherein

10  the (a) 3-isothiazolone compound of the Chemical Formula 1 is selected
from a group consisting of 5-chloro-2-methyl-4-isothiazolin-3-on, 2-methyl-
4-isothiazolin-3-on, 4,5-dichloro-2-methyl-4-isothiazolin-3-on, 5-chloro-2-n-
octyl-3-isothiazolone, 4,5-dichloro-2-n-octyl030isothiazolone and
benzisothiazolone.

15 22. The method for stabilizing isothiazolone according to Claim 20, wherein
the (b) alkali metal nitrate is selected from a group consisting of lithium
nitrate, sodium nitrate and potassium nitrate.

23. The method for stabilizing isothiazolone according to Claim 20, wherein
the (c ) alkali metal carbonate is selected from a group consisting of

20  sodium carbonate, potassium carbonate, sodium bicarbonate and
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20 sodi um carbonate, potassium carbonate, sodi um bicarbonate and -33 WD
03/ 099799 PCT/ KRO3/ 01047 potassi um bi carbonate. 24. The nethod for

stabi |l i ziwg Bsm7b¢ azol one according to Caim20, wherein PCAKRdAp1®0Ol vent
is selected froma group consisting of water, ethyleneglycol,

propyl enegl ycol , di propyl enegl ycol, polyp ropyl eneglycol, diethyleneglycol,
5 triethylenegrlycol, 1,5-pentanediol, 2,4-pentanediol and benzyl al cohol.
25. The nmethod for stabilizing isothiazol one according to C aim 20, wherein
the (c) alkali netal carbonate is contained in an anmount of 0.01 to 15 wm %

based on the ' i.sot hi azol one conposition. 26. The method fro
stabilizing Pé%%ﬁpgzlgﬁgwg%ﬂ%ordi ng to Caim20, wherein 10 the c) alkali

nmet al carbon is_cantajned j.p.an.anpunt, of 0.1 to 10 w.% . based.on the
wei ght of t hgj"ieglﬁ et t%esq%%[‘]&iﬂg ISqBaZolone aﬁ‘?Br%Q %%&%'B% 20 WRETRIT ng

i sot hi azol on&eaccor di ng, to Claim?20, which further conprises the step of
addi ng a pr el 8eivent isrsalested AP gearour Lonsistivg of viteh ejhapeaiedli sti ng
of (e) iodic acid, periodic acid, iodate, 15 periodate and a m xture

t hereof ; (f)Predyigneplyephtdipramdenaglyashl pelypegpylenadigcol nidiatyleoeglycaln. 28.
The met hod for stabilizing isothiazolone according to Caim 27, wherein
the (e) i%odiriettoilehegrycobdis-pantathedialddteentanedidiedred benayl micdhot.e t her eof
is contained in an amount of 0.0001 to 0.01 wt %, based on the weight of
the 20 isothsb.ap m&ofmcsiammﬁ% isthiaZbienBRiceeeih@to SlaiRi £0 2hvRdrein

i sot hi azol one according to Caim27, wherein
the (c) alkali metal carbonate is contained in an amount of 0.01 to 15 wt%,
based on the weight of the isothiazolone composition.
26. The method fro stabilizing isothiazolone according to Claim 20, wherein
10  the c) alkali metal carbonate is contained in an amount of 0.1 to 10 wt%,
based on the weight of the isothiazolone composition.
27. The method for stabilizing isothiazolone according to Claim 20, which
further comprises the step of adding a precipitation-preventing agent
selected from a group consisting of (e) iodic acid, periodic acid, iodate,
15  periodate and a mixture thereof; (f) metal bromate; and (g) chlorite, to the
mixed solution.
28. The method for stabilizing isothiazolone according to Claim 27, wherein
the (e) iodic acid, periodic acid, iodate, periodate or a mixture thereof is
contained in an amount of 0.0001 to 0.01 wt% , based on the weight of the
20 isothiazolone composition.
29. The method for stabilizing isothiazolone according to Claim 27, wherein

the (e) iodic acid, periodic acid, iodate, periodate, or a mixture thereof is

contained in an amount of 0.001 to 0.005 wt% , based on the weight of the
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the (e) iodic acid, periodic acid, iodate, periodate, or a m xture thereof
is contained in an anmount of 0.001 to 0.005 w %, based on the weight of
the -34 W000RBI0VIO799 PCT/ KRO3/ 01047 i sothiazol one conpo®CIiKRI3/0837 The
met hod for stabilizing isothiazolone according to Caim27, wherein the
(f) netal bromate is contained in an anmount of 0.001 to 1.0 wt% based on
the wei ght of the isothiazolone conposition. 5 31. The nethod for
stabilizing isothiazol one according to Caim27, wherein the (f) netal
bromate is contained in an anount of 0.001 to 0.2 W% based on the weight

of the isot hi kish@n. 32. The nmethod for stabilizing
ﬁbéﬁ%ig@?é"emg&%gnbﬂ.

i sot hi azol one acc ng t alm 27, wherein the (g) chlorite is contained

in an anmount,of0 0., W% ) on the 10.wei of .1 he :

i sot hi azol on?éé)'c-mﬁ)g%b%cgﬁo} %%‘?'@HQ%&%QIWSFC&’%W i@?ﬂ%m %%t"ﬁri‘%f?m one
according to,Cl aim27, wherejn the chlorite is ntai ned in an anount
of 0. 01 Lo i@ MBE BIOBAIS fecorBrghih ah AHRNRICPEE S JribvEbrbBRt | on.

34. The nethod for stabilizing isothiazolone according to Caim27, wherein
15 the (g) con 8e weight of e ﬁpﬂéaquﬁn%ﬁoramamnof 0.05 to 0.2 wt% based on
the weight of the isothiazolone conposition. 35. The nethod for

st abi | i zicng 3okt enethathoratahilizing jsathiadblanma@tordihg te iOtaint 22 Wegreirodi ¢
acid, periodic acid, iodate, periodate or a mxture thereof is selected
from a grouptheqfishetdl hgomhtd ist doritamed daba,arsohiton0.00Rte 0. 2Rt %W obassd um

i odat e, ammoni um i odate, |ithium periodate, sodi um periodate,
on the weight of the isothiazolone composition.
32. The method for stabilizing isothiazolone according to Claim 27, wherein
-the (g) chlorite is contained in an amount of 0.001 to 10 wt%, based on the
10  weight of the isothiazolone composition.
33. The method for stabilizing isothiazolone according to Claim 27, wherein
the (g) chlorite is contained in an amount of 0.01 to 1 wt%, based on the
weight of the isothiazolone composition.
34. The method for stabilizing isothiazolone according to Claim 27, wherein
15 the (g) chlorite is contained in an amount of 0.05 to 0.2 wt%, based on the
weight of the isothiazolone composition.
35. The method for stabilizing isothiazolone according to Claim 27, wherein
the (e) iodic acid, periodic acid, iodate, periodate or a mixture thereof is
selected from a group consisting of lithium iodate, sodium iodate,
20 potassium iodate, ammonium iodate, lithium periodate, sodium periodate,
potassium periodate, ammonium periodate, iodic acid, periodic acid

dihydrate or a mixture thereof.

36. The method for stabilizing isothiazolone according to Claim 27, wherein
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pot assi um peri odate, anmmoni um periodate, iodic acid, periodic acid

di hydrate or a m xture thereof. 36. The nmethod for stabilizing

i sot hi azowora/ogemeording to Caim 27, wherein -35 WO 03/ 0PETAR03/01047

PCT/ KRO3/ 01047 the (f) netal bronmate is sodi um bromate or potassium
bromate. 37. The nmethod for stabilizing isothiazol one according to Caim
27, wherein the (g) chlorite is sodiumchlorite or potassiumchlorite. 5
10 - 36

the (f) metal bromate is sodium bromate or potassium bromate.

37. The method for stabilizing isothiazolone according to Claim 27, wherein

the (g) chlorite is sodium chlorite or potassium chlorite.

10

36—



