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SYNERG STI C COVPOSI TI ON AND METHOD FOR | NHI BI TI NG
GROMH OF M CROCRGANI SMS FI ELD OF THE | NVENTI ON The

growm h of mcroorganisnms in industrial waters. More
specifically, the present invention relates to the use
OfS YA ERGIFDRS ¢OMIPOSOTIONUIN D METHDDFORANHIBITYNG \GROWTH OF
especial ly inhibitionNﬁERabhggmﬂgﬁgsits, conpri si ng
peracetic acid and a conposition conprising

hydant oi n-stabi li zed halide or hal ogen-based
r@@bﬂme@A&MD OF THE | NVENTI ON The presence of

m cr 0q1hg R TvbRionadifes ?&i&taﬂﬁ“ﬁ) coR§HIBEE Ak dovithepst ri al
wat er systens, have resulted 1 n_extensive research

drictsPiEanieys iadistia) waiercMas specicsdi the pigeent gvention relates to
1RSI b BbmpRRRIh I&ikKiBikiRg MIREHRal R sgdcifly aMititidofdime
ext ensi ve and const ant, groblenl,Exanples,o industrg?l
VISPRSS, CRRBFENHPLIGHT erihprdAcomprsifion canpnsisiae iy dagtoin-stabilized
i HAd@srhaRgePbaae€ByRstoinnCcl ude: cooling tower waters,

m ni ng process waters, food processing waters,

paper maki ng slurries, pulp and paper mll waters,

BYSK GROUINIE OF THHINVENTION and the |ike. To counteract
the detrinental .effects. of.nmi crobi.a

€ cra S m %r %th indystrial water
manuf 40¢ BIFaFEC RLFRICTRRERISTS I WaHSY YEm frc e B ARz V6
pysegng isve rEhdiee inndxiaacivs reseupaciffotth ® idétifyc bioyidafcompositions
industrial processes by causin for _exanmpl e I i n
JP R e AR st mic PRl Rt B &5 s g ot
gmeblenoEsampléso fiiatusteibl voatere fvherk miersorggnismcran antgdiare sith
i.s.an. additional probl. ' '

0 AR RO SR ARSI AR bR FIGLINELSfld BRI
gmekessitLisatens glapevaraking slutries, puised psper orid wateonsugehat  ar e
Cr%;}g&%%n\{g WBIQI‘SE 5}1%1 8 ﬁ’ﬁ@ 'IPO Mte?a%ﬁ{hg qy&iﬁeﬂﬁl éﬁ‘ects of Hnicrobial
s me-formng’ mcroorganisns. For exanple, 1 n the
rpeth, narhfscturgrs myistanedesgexnensive neienebiabiscatreldirgerans. eEhese
Fipi ol . . . CoTE .
S ARG LA R O THELSBRRA TR o
qnmn$ﬁg%ﬁwmbma@m¢mﬂw@sunﬁm&prmﬁﬁﬁﬁQdP@Eﬁtified_abpve
have resylfGtod & slibes W&%@%ﬁisﬁk id aglza‘aﬁféi‘aﬂal %folb:iénpﬁlhﬁgs

I n agueous systens, such ul p and paper m
sSpseutased IF@nags BEUCORTSYSIR@S. Slime deposition is found in natural and

industrial waters that possess conditions that are conducive to the growth and
reproduction of slime-forming microorganisms. For example, in the paper industry,
microorganisms can adversely affect finished paper products. Contaminating
microorganisms are a major cause of spoilage of pulp, furnish, coatings, or additives.

The problems identified above have resulted in the extensive utilization of
biocides in aqueous systems, such as pulp and paper mill systems. To date, no one
compound or composition has achieved a clearly established predominance in respect
to the problems discussed above. For these reasons, control of microorganisms and

slime in industrial waters remain an unfelt need.
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conmpound or conposition has achieved a clearly
est abl i shed predom nance in respect to the probl ens

waelt®cuonskesl above. For these reasons, control oOPCT/US2006/017909

m croorgani snms and sline in industrial waters renmain
an unfelt need. SUMWARY OF THE | NVENTI ON Conposi ti ons
and net hods are provi ded which provi de unexpected
synergi stic inhibition of gromh of m croorgani sms,
inhibition of slime deposits, w thout the use of high,

and/ or damagi ng | evel s of biocides. The conpositions
iISEMMARY OF JIHE INWENTIOdhposi ti on conpri sing (a)

hydan Eango d&@ 'ahd El@tﬂo«% #@hﬂorﬁéd @Mél’?éx‘o(@e ﬁgéxﬁqgctgﬁsgyﬁérﬁigtic

hal i d onor ; ogen-b toln
(ibitionsefigserth O Mirseergannse mhﬁmtios@lu olgplipe niap,@tt?’, avithewtdhe use
OPABY, anBRREARL ST 1868 drdidct. the dosing of each
conposition I process waters results in a synergy for
cont r 8h¢ eomepositiensoiBelade: gr owt h. Hal i de i on donors may be

ap%/ oy ‘A'fﬁfétrégmpé&tﬁﬁi%@ ?Hﬁh‘g @§h§dah@m-mmmed RIkeR o Akl
i caci ous orineis $ lorite. Alkali

Sprthmgial hakide @ﬁrdpﬁorn%‘t@ halgesadnted |hV tqné a8d| ected from

the gr@up see&{a%oﬁ{pbﬁﬂorp&nﬁﬂ@m? Pel¥QRHE]dQPAIS, chR@btaSSid i
i thium hypochlorite, ghesi um

ochlorlte
%Bt?moaflg pEeach %\‘Pf’éﬁ%ﬁﬁoﬁyb%?ﬂs%}"?t?fé Tesy %jmm ey Lor

hbﬁﬁﬂﬁﬁgnﬂdﬂu@ggﬁmmased hydant0|n i ncl udes brono- or
chlorﬁgggxda toin A resentatiye co osi t.ion

conpr n fpross My bR KA lags R Seh 87 FHLpTEE o brogtine.
yaciffeacivyp ashl B ehibenein dypochlegRn eklmma akulinetartb netal

tic, AA).. Althou hydant oi . .
RGBSRt is el b e o0 U Bt nptsiom
G@miuhlﬂﬂl‘tks lithiune hgpookibgiesibgnesifithég poohlkisd, e ciuiayhypochlorite,
conbi, ng PAA.and a hydantoi nstabilized hypochlorite

RBuskop

fad °breviously reported. DETAI LED DESCRI PTI ON
OF THHaloNMENEECHY detbinnintlides rokw- usedorhelnyeiantoint he

foll
8% og:, e]%e ro 1ve con%q,c])sﬁ]:)légge?lpr? gsda ﬁrAPco F?osﬂgr? Q@Ty\énaﬁtgph

stabilized sodium hypochlorlte and a second composmon of peracetic ac1d (PAA).

Although hydantoin, hypochlorite, and peracetic acid are known biocidal
compounds, the synergistic effect obtained by combining PAA and a hydantoin-

stabilized hypochlorite has not been previously reported.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
As used herein, the following terms are defined as:

"About" means within 50%, preferably within 25%, and more preferably within
10% of a given value or range. Alternatively, the term "about" means within an
acceptable standard error of the mean, when considered by one of ordinary skill in the
art.

“Effective amount”: means any dosage of biocidal composition that controls

the growth of bacterial microbes in industrial water systems.
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the art. "Effective anount”: nmeans any dosage of

bi oci dal conposition that controls the growth of
bacterial mcrobes in industrial water systens."Halide
ion donors" are forms hydantpin or of chloride or

0! ] ) ' D

o Gy Po B, P il a%%%‘f PR oA B osdizing
ariocidrs @iy dantos selfstimitadtveiihrat leagiooohdlegeisns in t he

prese r&gﬁmgf mpéﬁg g Eécgﬁ'hlatlgﬂ bt ftain ﬁjrh&t)oxgm% avllh%ﬁe presence of

mat eri a m xed I n varied proport

v Blbsir.efilishylist angl otlesn atesielsy nixed Msvasiadiprapertipns, gawmggvaaﬁble

gpﬁlgglbeﬁ Ueksdiisahand! 'a&glnfuﬁttlﬁé at Joﬁtnméﬁﬁy bﬁh‘ﬁgﬁ% rrétég In most
cess waters, especl pul p and paper
sipdustsipk proggss wvetefswwq@lm@zﬁx adipapes il w@&momrﬁa‘@rmmg

%Héﬂé &Qﬁl%eﬁd%ﬁtoﬁhsbdéh%ﬂoga SntriFRite 10 GIRS FoPRationt I St
nposi tion” conprises hal ogen-based hydantoin or

]E!&%ﬁ Composition) pomprisgs laﬂl%mbai?ﬁ hydaatgin ple hlécli’flioﬁl fekiliged

f@kdhdﬁ alk@fine QAR hietal BAlldY Sn D&Y incl@ingbuffdt Behite@ toS Qi
ypochlorlte " Second Cbnp03|t|on conpri ses peracetic

dOPECPER) | 'Synergi stic Conposition" is greater than

e»se&ﬁﬁmnqmtlwlcoﬁl rifs CieRREGARIBIPRA)N process waters
|s|n%§the .conhi nation of the above identified .

relstia Compatiton: S A rRpetsh Ao LRt BHY XGRS g

Q%@@matsrsasmp!m(mﬁﬁ&amlﬂﬁuﬂloh welte ibdva-iddntibied figseshd second
h ochl.orite or hal ogen-based hydantoin are especially
POSIE5us in controlling the growth of bacteria
m Cr ol@snpositibikcbomiptisiag pemteic asiiTRAY") andSpelantbinesdbilized

BB Pheigpen P ALORRL R e AR b TR Y Reg i B

ogrohﬂlaif ®adterial miaoleb é@sindasirthl wamesyls’&h'isy Spdefidally, lntxtwpes of
£ 1§t01tn§stabjlil{]z% L %ﬁloxa t% ¥ sp(é\clgi%/ 16 01091]; ing c%g rolling
Fg 9 on 1 K8 %%

I's a
nﬂad: gdowitlad)ﬁ h%ieteria:l lmncrobafs dvall esygpe iailg &rel buddi—up pﬂﬂmuenieposﬂﬁo r

o= o AL OB Bt R 8
sadh uetdh igole tdomariot b@logmtcaéwdlmdh}tpioc Fbromabe &f, didchsstonum
%8&@&% jwﬁl?be é&%&ﬁﬁﬁé&ﬂ he hypochlorite, includes but is not limited to,
sodium hypochlorite, potassium hypochlorite, lithium hypochlorite, magnesium
hypochlorite or calcium hypochlorite. Bromo-based hydantoin is another useful

exemplification.

Sodium hypochlorite in pure form is unstable. Industrial bleach consists of a
solution of sodium hypochlorite ranging from 10% to 13% available chlorine by
volume (8.8% - 10.6% by weight). One gallon of bleach contains about the same

amount of active chlorine as one pound of chlorine gas.

The second active component of the synergistic composition is hydantoin.

Hydantoin is represented by

RZ Rs

NR

<
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bl each consists of a solution of sodium hypochlorite
rangi ng from10%to 13% avail abl e chl ori ne by vol une
(8.8%- 10.6% by weight). One gallon of bleach
contai ns about the same anobupt of active chlorine as
one pound of chlorine gas. The second active conponent
of the synergistic conposition is hydantoin. Hydantoin
is represented bywherein: Each Ri can be the sane or

di fferent and i ndependently represent Hor OR4 , R4 is
Ryhdtg@h.00en, or alkyl of 1 to 5 carbon atonms, and R2
and R are the sane or different or independently H or

aFrg Rigan e ths sameonrditferentepddndeppndanthiigrisecat H of ORpB4is H,
L}ﬁhdggxg dr ﬁmwdfﬁito 3 _Q?rb&ﬁ ﬁl@xhqk,ita_ﬁakg l@xﬁl IQD|3_far<|§ h@lsmséb Qﬂt cait-‘fatgntdor

)l OCI e ocC oritte LS | onal . Supsti e
HY ﬁl@«lﬁpﬂyy ﬁdﬁﬁ%&fé t%)?éﬁ‘gfe‘i‘ ftomsqiben ?ng%togx is fiejhalogeny |
Fyéﬁﬁe,f«mmfnﬁzago@?ftﬂé @ﬂ%}bEmg Bisde h 'd&hlgaf-i’MTl)'t @fftional. Dialkyl-
nel nyl e ant ol n JQr ovi ge e ctiv
bR S ipp Tt stp iy SRt BB Rororamply; 55
gﬂmbmgallhydsintdm (dfﬂ_lﬂ-l)OTﬁi&tﬁyﬁﬂtﬂ}ﬂl}&l_ﬁﬁthQﬁﬂK/}We_ffeStivEAA.

er a ti.c GJ. JS.a uni £ axl gant, UL, | I N a
R prTaks s Aliigs 1 stE R o bRl e al Vi eA L S 2o
t he stTheciitdraetied cobdpenetid isFAA . ePdrhc3fiEXdH stahmiduy dridaay bon |
tai.ll. allo PAA .t o netrate int he. bagterial cell.
"Ringing g St ioa® ReRERT RS bher Ml Cudl e St SEine

basldsuldot h i nsi de and outsi de of the organi sns,

killing nore quickly and ef j y than ot her
oxi dants. O her oxidants, s%g‘ﬁégé% , 02 HO 2
ethe hydiocarban tpid alddwsadt A tdyenetedtd inta the bavkesiaheshinElis bebks te

RS S SEIPR B O Bk U

atilliag srobegnckppid egctbiplyi thaedtherionidhitg lOthe maiants.cuhorss

BoCTEROLTLS, DS 1R AU R T s s

shane pyprganie pertion toi fagilitgigspiranse intg the hacterial rele Bunrgstinadid bas

Afiwhfi®eld dpplie FQRRE L high ciHebMHations Ve hashfer been used for
effective microbial control at concentration levels identified herein. The synergistic
activity supplied by the active components of the first composition permit lower PAA
concentrations for effective control. Peracetic acid has been used as a sterilant in the
food industry for many years, but is generally used at higher concentrations (10,000 to
100,000 ppm). The combined treatment is added, for example, to cooling water
systems, paper and pulp mill systems, pools, ponds, lagoons, lakes, etc., to control the
formation of bacterial microorganisms, which may be contained by, or which may
become entrained in, the system to be treated.

It has been found that the PAA and hydantoin-stabilized hypochlorite
compositions and methods of utilization of the treatment are efficacious in controlling
against filamentous bacteria. Filamentous bacteria play a major role in the formation
of many slime deposits. Additionally, dimethylhydantoin-stabilized hypochlorite has

been reported as very effective in slime control (which may populate these systems.
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concentrations (10,000 to 100,000 ppn). The conbi ned
treatnment is added, for exanple, to cooling water
systens, paper and pulp mll systens, pools, ponds,
| agoons, |akes, etc., to con roI the formation of
I
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water. It is alsg possible to dose the hydantoin and
and the second oxidant. The efficiency in microbial control can be further enhanced by

the addition of conventional biocides.

The advantage of using a combination of hydantoin-stabilized hypochlorite and
PAA as a second oxidant is that it lowers the overall use of oxidizing biocides in the
process that is needed for inhibition of the growth of microorganisms. As hydantoin-
stabilized hypochlorite has been shown to work excellent in control of slime
deposition, whereas peracetic acid can be very effective reducing numbers of

microorganisms, a complementary effect in control of microorganisms in industrial
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(e.g. freshwater), that supplies the process water

with sufficient anbunts of hydantoi nstabilized

hypochl orous acid. The second oxi di zi ng bi oci de
peracetic acid is dosed in the process water
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i sgction (in the so-called short loop), but that is reused for example in re—pulpmg of

pulp and broke, and/or showers after clearing. Thus, the composition as identified
fulfills an un-met need in the industry.

The following experimental data were developed. It is to be remembered that
the following examples are to be regarded solely as being illustrative, and not as
restricting the scope of the invention.

Hydantoin-stabilized hypochlorite combined with PAA were tested in
accordance with the procedure described below. In determining synergy,: Q.sub.a

=quantity of compound A, acting alone, producing an end point
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gﬁ@%ﬁhﬂﬁﬁggﬂﬁrng an end point QA=quantity of conpound

AlHerfolldwihg! é@crlmemdrtdatan@eraaevemed) o ifito @Bemaﬁw&d thit thd
und in nr ure, oi nt The

0, cin

IR Sl ot b areefPa SR e P WEMAAT S B o rShicing
ctheisegde bitheaedntishxt ure of A and B. QA and B are the

i ndi vi dual concentrations in the A/B m xture causing a
gi ven % eduction. Qa and Qb are determ ned by
interpolation fromthe respective dose response curves

Xa'r/_l\l ?e 1\?1 YO uggse Con% ersturs%t Irnoegﬁ' mcl ul 1n hri:B aclghl ng

QO

speci flihe furnish used ipthgsduitlesicorfvsedizftabout 30 HBVP,G15Pobleavged

t@h%ﬁlp?%ﬁ’/g Rk, Weiv&hger%ag CAR gﬁ%@ﬁal Eé)clt’erﬂﬂl $dlnts were
determined in samples with and without the addition of DMH stabilized chlorine (1:1
molar ratio of DMH to “CI2) and/or PAA, after 50 minutes of contact time. The results

are summarized in the table below.

Biocide (PAA: ppm product; DMH Total bacterial counts
stabilized chlorine: ppm C12)

Control (no biocide added) 1.3x 10’

PAA-25 4x10°

PAA-50 3x10°

PAA-100 3x10°

Cl2-1 107

C12-2 4x10°
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i ndustrial cooling waters and i n pul pi ng and paper

meki ng systens, with varying ratios and concentrations
wo@RooPAr43d DVH hypochl orite. Shown for each PCT/US2006/017909

conbination is the % reduction of .bacterial activity,

the calculated SI, and the weight ratio of PAA and

DWVH hypochlorite. The follow ng experinental data were

devel oped. It is to be remenpered that the follow ng

iaiﬁ'gstrative, and not as restri. ﬁl ng the scope of the

iciyentPan-25Exanple 1: M| prodIO|C| ng paper grades

j nical pulp in the f sh. The furnish used
;@é’? @E’%@ i s conposed of abgg 50% TVP, 25%

bl eached Kraft pul p, and 25% br oke. VWite water was
Ll ecte ot al det e

SRRy hE SrsRT ooy HE SRR o PRpfleitn.
Syatrig} iszedhenidtiosllyrdempistihtedily dliie inditsirg acfeptei/hethod d&taped by

S0 5, PR a T B TP b R by P
(iﬁ%a%gfiorpigigldapfmihbmt DVH Total bacteri al couglt 2(:' de
ddea 58 SPEV BticoBR R bhe, G AG!

PAA- 1e@d®m | 3 Cl2-1 107 Cl2-2 4 x 106Cl2- 4 <103

Cl2- QlB %o%éctilvg[bl\%l[%taﬁhz?d:) Onsﬁlg 63%)& e-ﬁlys rﬁxanpl €

shows synergistic re al ne PRi th the
pr eseﬁ112)|amne,rwhldnpr0®3nnsa¢rg§ndp<sntcrat hematical |y

demon e Méﬂ% LARALERE £ BBI?%H?@E gehcdescri bed
by Ku§ gﬁ 1 ?a[cl ed crco I ol ogy 1966} cVoI 9:
538- 54nendppisti ed to the current invention |t is as

f ol | O\=the ppm of active DMH stabilized chlorine (expressed as ppm

C12), in combination, which produces an endpoint

Q./Qa + Qv/Qp = synergy index

If Synergy index (SI) is:
<1, it indicates synergy
1, it indicates additivity

>1, it indicates antagonism

According to this example, a>3-log reduction in bacterial counts is achieved with:
Synergistic Composition:

Composition 1: PAA =100 ppm

Composition 2: DMH stabilized chlorine (“CI2”") = 4 ppm

PAA =25 ppm + “CI2” =2 ppm

Q./Qa + Qp/Qp =25/100 +2/4 = 0.75

Example 2: Mill producing paper grades using chemical pulp.




QA=ppm of active peracetic acid al one, which produces
an endpoint B= ppm of active DVH stabilized chlorine

w@ eoopioer”iged as ppm Cl2) al one, which produces BEI/US2006/017909
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endpoi nt; Qa=ppm of active peracetic acid, in

conbi nati on, which produces an endpoi nt Qb=t he ppm of
active DVH stabilized chlorine (expressed as ppm Cl12),
i n conbination, which pr odu s an endpoi nt Qa/ QA +

o/ B | IS i 4t
o AT SHESE Beg R e Wﬁ%?%?ﬂﬁ%ﬂéf%%m op bpgnde

i Kraft @ahaemdahﬁ)%algolm vhitdoetar siangplicoted hmdstoed(bacpﬂrlel coants were

g“a%eg@glfg @%&359 With q{lmﬁﬁ&%o@ad&lﬁmﬁa@ %}h@& ?@81%4@11
Quetprosiia pIgAMEL to DMQ”); Badion Rl’zfédlﬂélrﬂ(bminn'@s of ey time. 4. hp pm

m Qa/ QA + o/ B = 25/100 +
ﬁltia%églg&%(%d lﬂéée:lbérel\}ﬁlwpr oduci ng paper grades :

using chem ca | pul p. The furnish used on this paper

machi ne i s conposed of about 60% bl eached Kraft pulp,
0 .

and 40% broke, White water was collected and total
Biotide (PAA: poumreduai DM stebitivddned i n Tetahrctesialdounts and

wihtanioertppel2hddi ti on _of DVH stabilized chlorine (1:1

rfésingrol mabicoidefadd®lH to " C12"), and/ of.8RAA’ after 30

s of contact tine. The result ssummari zed in
?rfg&lt abl e bel ow. Biocide (PAA: ppm grsg{jﬁ) t; DWVH
RAD1 i zed Total bacterial counts chilari®e: ppm C12)
Gt ne! (no biocide added) 5.8 x 10%5 104

CI2-2.5 2.7 x 10*
CI2-5 6 x 10°
CI2-2.5 + PAA-2.5 2x 103

In this example a >3-log reduction in bacterial counts is achieved with:
Synergistic Composition:
Composition 1: PAA >10 ppm
Composition 2: DMH stabilized chlorine (“CI2”) = 5 ppm
PAA =2.5 ppm + “CI12” =2.5 ppm

Qu/Qa + Qu/Qp = 2.5/>10 +2.5/5 = <0.75

Example 3: Very closed mill (<5m*/Ton) producing paper grades using chemical pulp.
The furnish used in this mill is composed of about 75% bleached Kraft pulp,

and 25% broke. White water was collected and total bacterial counts were determined
in samples with and without the addition of DMH stabilized chlorine (1:1 molar ratio
of DMH to “CI2”), and/or PAA, after 30 minutes of contact time. The results are

summarized in the table below.



wao®7hm4shi s exanple a >3-10g reducti on i n bacP&r/Us1006/017909
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PAA-2.5 5.8 x | 06 PAA-5 1.1 x 106 PAA-10 5 x 104
Cl2-2.5 2.7 x | &4 C12-5 6 x 102 C12-2.5 + PAA-2.5 2 x

counts is achieved with: Synergistic Conposition:
Conposition 1: PAA>10 ppm Conposition 2: DWH
stabilized chlorine ("Cl2") =5 ppm PAA = 2.5 ppm +
"Cl2" = 2.5 ppm Qa/ QA + Qb/ = 2.5/>10 + 2.5/5 =
<0.75 Exanple 3: Very closed m Il (<5nB8/Ton) producing
paper grades using chemcal pulp. The furnish used in

t Biosider{HAA:ippmaooduos @M ktabitioed 75% Obwbbdeedliaksoahts

D%{lg)ne,an éé o broke. Wite water was collected and
DA gRR al _counts were determ ned in sanples with

abhtiol (nbbidcidelddeddldi t i on of DIVH st abixdi02ed chl ori ne
(s HSHI)' ar ratio of DVWHto "Cl12"), %%d){ﬂj@ PAA, after

mnutes of contact tinme. The results are summari zed
iBAAHE tabl e bel ow Bioci de (PAA: ppréor Buct; DVH
%@le zed Total bacterial counts ci&o]é)sne ppm C12)

ntrol (no biocide added) 9 x 10 P 0 4.5 x |
PMA-2501.6 x | 06 PAA-100 3 x 105 PAX 150 103 PAA 200
HLO0L-6¢2-1 9 x 106 C12-2 9 x 106 <10?

Cl2-1 9x10°
Cl2-2 9x 10°
CI2-3 6.3 x 10°
Cl2-4 54x10°
CI2-1 +PAA-100 9x 10*
CI2-1 + PAA-150 <10?

In this example a 2-log reduction in bacterial counts is achieved with:
Synergistic Composition
Composition 1: PAA 150 ppm
Composition 2: DMH stabilized chlorine (“CI2”) =>4 ppm
PAA =100 ppm + “CI12” =1 ppm

Qa/Qa + Qu/Qp = 100/150 + 1/>4 = 0.67 + <0.25 = <0.92
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Cl2-3 6.3 x| 06 Cl2-4 5.4 x | 06 Cl2-1 + PAA-100 9 x
104 Cl12-1 + PAA-150 <102 In this exanple a 2-1og

WO eaaotidah i n bacterial counts is achi eved w tPCT/US2006/017909

Synergi stic Conposition Conposition 1. PAA 150 ppm
Conposition 2: DVH stabilized chlorine ("Cl2") = >4
ppm PAA = 100 ppm + "Cl12" =1 ppm Qa/ QA + o/ Qp =

100/ 150 + I/>4 = 0.67 + <O.ﬁ5 = <0.92What is clainmed
is: 1. A conposition for iﬁ ibiting the growth of

m croorgani sns conprising effective anmounts of: (a)
wystantlginkdiased hal i de or hydantoin represented by
formula (1): wherein: a) RL is the sane of different;
when different it independently represent H or OR4,
whetaeipasiRén fos itjbitie the growtloof maikioptganismy caneprFing£{eive
atonp, .and b) R and R3 are the sanme of different; when
PMNE%nt they independently Hor alkyl of 1 to 5
@phyaiantomi-tewst hatijle er Hydindoje nepskspged boforaela (Rhd d)
peracetic acid and derivatives and salts thereof with
the proviso that when hydantoin is hal ogen based; h (c)
is optional. 2. The conposktfon of claim1, wherein

t he hal ogen donor is al kali%_or alkaline salt of

hypochl orite or hal ogen Sed|fydantoin. 3. The
conposition of claiml1, wh [gigﬁfhe hal ogen donor is

sodi um hypochl orite or hyddatoiy chlorite. 4. The
conposition of claim1l wherein RL of fornmula (1) are
each H R2 and R are different and independently Cl1 to
C alkyl and (b) is sodium hypochlorite.

wherein:
a) R, is the same of different; when different it independently represent H or OR4,
wherein Ry is H, halogen, or alkyl of 1 to 5 carbon atoms, and
b) R, and R; are the same of different; when different they independently H or
alkyl of 1 to 5 carbon atoms;
¢) ahalogen donor source; and
d) péracetic acid and derivatives and salts thereof

with the proviso that when hydantoin is halogen based;h (c) is optional.

2. The composition of claim 1, wherein the halogen donor is alkali- or alkaline salt of

hypochlorite or halogen based hydantoin.

3. The composition of claim 1, wherein the halogen donor is sodium hypochlorite or

hydantoin chlorite.

4. The composition of claim 1 wherein R; of formula (1) are each H, R; and Rj are

different and independently C; to Cs alkyl and (b) is sodium hypochlorite.

5. A composition for inhibiting the growth of microorganisms in industrial water

systems comprising an effective amounts of:
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5. A conposition for inhibiting the growth of

m croorgani sns in industrial water systens conprising
waeoogines i ve anounts of:(a) dial kyl hydant oi nPCT/D$2006/017909

sodi um hypochlorite; and (c) peracetic acid and salts

and derivatives thereof. 6. A conposition for
inhibiting the growth of m croorganisns in industrial

wat er systens conprising effective anmounts of: (a)

hal ogen- based di al kyl hydantoin; and (b) peracetic

acid and salts and derivatives thereof. 7. The

conposition of claimlused to control sline deposition
in industrial water systens. 8. The conposition of
claim1 used to control growth of filanentous bacteria
in industrial water systens. 9. The conposition of
.claim1 used to control gline deposition in a
(2)PEERNBHdntih; Pr ocess. 10. The conposition of claiml1,

f jsikng a fasting acting biocide. 11. A
(b)rrsé{hﬁl%g{y?%rgﬂg%h?‘?ol | ing the growth of mcroorganisns in
(°Pmﬁf’§f‘??°&1mﬁ%‘éé%dsdeﬂﬁ%€?s%ﬁﬁﬁri sing adninistering a

sufficient anount of a conposition of claim1. 12. A
6. Pt diRdsilied foERMbLIIOS Thi BEWHEF Gt RWighhials ifindhRe gaRt SNS i n
Sygtggymgkighgé&eg&g%fo%;% conprising the step of

ni st er e

a 1 0g an ective anount of a conposition
(a} %ﬁ’?aﬁﬁ‘:d‘%ﬂfhmﬂ%‘% -stabilized sodi um

(bhyemasetid agidiandsaiinehdlerivatisesiteerendi d; or (b) hal ogen- based
hydant oi n and peracetio acid. 13. The nethod of claim

7. gn}@'lﬁz'hﬁdsﬁioﬁ Bedidd 4 YSLd'th BntRf SRESBpARLE fn ths@iBl okih S0
fromthe group consisting of water of a pulp and paper
YHFF system cooling water, steel mill system and
m ning water.14. The nethod of claim 10, wherein the
3. pHpermposition sf/dibemyssdad ueesl grevitatifiGalentowsdhanticial pul p.
indtrial ReeWilRd of claim 10, wherein the peracetio acid
of conposition 2 is added consecutively or

si mul taneously to the industrial water with
9'65‘?‘?[5’8@?‘?5?%% oﬁclwﬂms%qo ﬁat_ltrol slime deposition in a papermaking

process.
10. The composition of claim 1, further comprising a fasting acting biocide.

11. A method for controlling the growth of microorganisms in industrial process water
comprising administering a sufficient amount of a composition of claim 1.

12. A method for controlling the growth of microorganisms in industrial process water
comprising the step of administering an eﬁ‘gctive amount of a composition comprising:
(2) hydatoin-stabilized sodium hypochlorite and peracetic acid; or

(b) halogen-based hydantoin and peracetio acid.

13. The method of claim 9 wherein the industrial process water is selected from the

group consisting of water of a pulp and paper mill system, cooling water, steel mill
system and mining water.

SUBSTITUTE SHEET (RULE 26)



10

15

20

(a) hydantoin-stabilized hypochlorite; or (b)
hal ogen- based hydantoin. 16. The nethod of claim 10,

wab@reir4s he first conposition conprising: (a)PCT/US2006/017909

hydant oi n and hypochlorite are mxed in ratios
relative to the chlorine demand to forma m xture; or
(b) the concentration of hal ogen-based hydantoin is
det erm ned; and added consecutively or sinultaneously
to the industrial water with peracetic acid. 17. The
met hod of claim 10, wherein the first conposition of
hydant oi n and hypochlorite are separately added to the
water to be treated. 18. The nethod of claim 14,
wherein peracetic acid is dosed into industrial vvater
cont ai ni ng hydant oi n -stabilized hypochl orite or

hal ogen- based hydant oi n. Mechani cal pulp pr oduced

ittt ek o Bl A

0P ®heni cal pulp treated with the nethod of claim
1 O .
15, The method of claim 10, wherein the peracetic acid of composition 2 is added

consecutively or simultaneously to the industrial water with composition 1 comprising;
(a) hydantoin-stabilized hypachlorite; or
(b) halogen-based hydantoin.

16. The method of claim 10, wherein the first composition comprising:

(2) hydantoin and hypochlorite are mixed in ratios relative to the chlorine demiand to,
form a mixture; or

(b) the concentration of halogen-based hydantoin is determined; and

added consecutively or simultaneously to the industrial water with peracetic acid,

17. The method of claim 10, wherein the first composition of hydantoip and
hypochlorite are separately added to the water to he treated.

18. The method of claim 14, wherein peracetic acid is dosed into industrial water
containing hydaatoin ~stabilized- hypochlorite or halogen-based hydantoin.

19, Mechanical pulp produced by the method of claim 10.
20. Chemical puip produced by the methoed of claim 10.

21. Furnish from mechanical and/or chemical pulp treated with the method ofclaim
10.

SUBSTITUTE SHEET (RULE 26)



