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occurs in agueous systems. Problematic slime producing
microbes may include bacteria, fungi and algae. Slime
deposits typically occur in many industrial aqueous
systems including cooling water systems, pulp and paper
mill systems, petroleum operations, clay and pigment
slurries, recreational water systems, air washer systems,
decorative fountains, food, beverage, and industrial
process pasteurizers, sweetwater systems, gas scrubber
systems, latex systems, industrial lubricants, cutting
fluids, etc.

The proliferation of organisms such as mussels and
clams is also a problem which occurs in many water
systems. Growth of these organisms is a serious problem
in municipal and industrial water systems such as once-
through or recirculating cooling water systems, cooling
ponds, intake pipes, ballast water tanks and ship
reservoirs that draw water from infested bodies of water.

Biocides and antimicrobials are used to control
microbial growth in a number of different aqueous media.
As used herein, “control” is defined to include both
inhibition and removal. If left untreated, microbes and

microbial biofilms (slimes) can cause deterioration of
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systems, screening of intake water is often performed to
prevent the entrance of large objects, including mature
clams and mussels. This screening, however, does not
prevent the passage of juvenile macroinvertebrates.
These early life stages of the macroinvertebrates attach
within water systems and mature to a size and density
which cause fouling. This growth can cause severe
plugging and damage to the systems they colonize,
resulting in system down time and costly cleanings and
repairs. As a consequence of the deleterious effects of
uncontrolled biological growth and contamination in many
industrial processes, different biocides and
antimicrobials have been developed to aid in eliminating
and controlling biological growth.

Often, one biocide is insufficient to control
biological growth in the aqueous media. Biocides may act
in combination, i.e. synergistically, to yield better
biocidal performance as opposed to the efficacy obtained
when each biocide is used separately. Biocides may act
on the target organism in a number of different ways to

cause cell stress or death. The mechanisms by which
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the desired level of control. This has both advantageous
environmental and economic impacts. It allows for
reduced discharge of potential environmental pollutants
and a more cost effective control program for diverse
industrial systems.

It is an object of the present invention to provide
novel biocidal compositions which provide enhanced
effectiveness for controlling the growth of both
microorganisms and macroorganisms in industrial fluids.
It is another object of this invention to provide an
improved method for controllihg microorganisms and
macroorganisms in industrial fluids. It is an advantage
of the present invention that the biocidal compositions
permit a reduction in the amount of biocide required to
achieve acceptable biological control.

Important applications of the synergistic biocidal
compositions of the present invention include, but are
not limited to, éontrolling the growth of microorganisms
such as bacteria, fungi and algae, and macroorganisms
such as zebra mussels, blue mussels and the Asiatic clam
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This invention provides superior bioclogical control

by combining stabilized sodium hypobromite with at least
one compound selected from the group consisting of coco
alkyldimethylamine oxide, n-coco
alkyltrimethylenediamine, tetra-alkyl phosphonium
chloride, 7-oxabicyclo[2.2.1]lheptane-2,3~dicarboxylic
acid and 4, 5-dichloro-2-n-octyl-4-isothiazoline-3-one.
The combination cof the two biocides leads to unexpectedly
superior results, and allows for significantly less use
of either biocide compared to the necessary amount of
each individual biocide to achieve the same biocidal
performance. In addition to biocidal synexrgism, the use
of these biocide combinations may result in improved
removal of adherent biomass due to the biocidal
persistence of coco alkyldimethylamine oxide, n-coco
alkyltrimethylenediamine, tetra-alkyl phosphonium
chloride, 7-oxabicyclo[2.2.1]lheptane-2,3~-dicarboxylic
acid and 4, 5-dichloxro-2-n-octyl-4-isothiazoline-3-one
coupled with the reactivity and biofilm removal
properties of stabilized sodium hypobromite. As is well
known in the art, stabilized sodium hypobromite, coco

alkyldimethylamine oxide, n-coco
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The inventive composition effectively controls
biological growth in industrial fluids. .
DETAILED DESCRIPTION OF THE INVENTION '
The present invention is directed to_é composition
and method for controlling biological growth in

.industrial fluids using stabilized sodium hypobromite in
synergistic combinations. In accordance with this
invention, stabilized sodium hypobromite is added to the
industrial fluid in combination with another compound.
Suitable compounds which may be used in'combination with
the stabilized sodium hypobromite include, but are not
limited to, surfactants such as coco alkyldimethylamine
oxide and n-coco alkyltrimethylenediamine, and non-
oxidizing biocides such as tetra—alkyllphosphonium
chloride, 7—oxabicyclo[2.2.1]heptane—2,3—dicarboxylic
acid (also knowﬁ as endothall) and 4,5-dichloro-2-n-
octyl-4-isothiazolin-3-one.

The biological growth may be microbiological or
macrobiological in nature. Microbiologicai growth
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The industrial fluids include cooling waters; food,
beverage and industrial process waters; pulp and paper
mill systems; brewery pasteurizers; sweetwater systems;
air washer systems; oil field drilling fluids and muds;
petroleum recovery processes; industrial lubricants;
cutting fluids; heat transfer systems; gas scrubber
systems; latex systems; clay and pigment systems;
decorative fountains; water intake pipes; ballast water
tanks and ship reservoirs, among others.

The amount of stabilized sodium hypobromite may
range from about 0.05 ppm to about 1000 ppm total
residual oxidant {as chlorine) and the amount of the
compound selected from the group consisting of coco
alkyldimethylamine oxide, n-coco
alkyltrimethylenediamine, tetra-alkyl phosphonium
chloride, 7-oxabicyclo[2.2.l]lheptane-2,3-dicarboxylic
acid and 4,5-dichloro-2-n-octyl-4~isothiazoline-3-one
ranges from about 0,05 ppm to about 1000 ppm active
ingredient {active ingredient refers to the amount of the
compound in the industrial fluid). “Total residual
oxidant” as used herein is defined as hypobromite or

hypobromous acid, expressed as chlorine, including
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As a result of stabilization, these biocides can be
stored more safely since less bromate is generated, fewer
organic molecules containing halogens are formed, and
volatility is reduced. A stabilized aqueous alkali or
alkaline earth metal hypobromite solution may be prepared
in the following fashion:

a. Mixing an aqueous solution of alkali or alkaline
earth metal hypochlorite having from about 5 percent to
about 70 percent available halogen as chlorine with a
water soluble bromide ion source;

b. Allowing the bromide ion source énd the alkali
or alkaline earth metal hypochlorite to react to form a
0.5 to 70 percent by weight aqueous solution of
unstabilized alkali or alkaline earth metal hypobromite;

c. Adding to the unstabilized solution of alkali or
alkaline earth metal hypobromite an aqueous solution of
an alkali metal sulfamate in a quantity to provide a
molar ratio of alkali metal sulfamate to alkali or
alkaline earth metal hypobromite from about 0.5 to about
7; and
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biocides or surfactants. It is expected that the above
detailed description would also apply to a composition
and method for controlling macrobiological growth in
industrial fluids comprising a combination of stabilized
sodium hypobromite with other non-oxidizing biocides.
Examples of other non~oxidizing biocides include
glutaraldehyde, 2,2-dibromo-3-nitrilopropionamide
(DBNPA), 2-bromo-2-nitropropane-1,3 diol, l-bromo-1l-
{bromomethyl) -1, 3-propanedicarbonitrile,
tetrachloroisophthalonitrile, alkyldimethylbenzylammonium
chloride (ADBAC), dimethyl dialkyl ammonium chloride,
poly (oxyethylene (dimethyliminio)ethylene (diemethyliminio)
ethylene dichloride, methylene bisthiocyanate (MBT), 2-
decylthiocethanamine (DTEA), tetrakishydroxymethyl
phosphonium sulfate (THPS), dithiocarbamate,
cyanodithioimidocarbonate, 2-methyl-5-nitroimidazole-1-
ethanol, 2-{2-bromo-2-nitroethenyl) furan (BNEF), beta-
bromo-beta-nitrostyrene (BNS), beta-nitrostyrene (NS},
beta-nitrovinyl furan (NVF), 2-bromo-2-bromomethyl-
glutaronitrile {BBMGN), bis{trichloromethyl) sulfone, S-
{2-hydroxypropyl)thiomethanesulfonate, tetrahydro-3,5-
dimethyl-2H-1, 3, 5-hydrazine-2-thione, 2-



b. Al ow ng the brom de ion source and the alkali or alkaline earth netal
hypochi oVPP¥IP¥ react to.forma 0.5 to 70 percent by RETAR28%3eous
solution of wunstabilized alkali or al | ne earth nmetal hypobromte; c.

Adding to tdaaleemahémmhw)%hgete iy 2! salrnc eprth metal

hypobromt% gn ueous Sol ution of - an. a"ka faiein a quantity
to provide™ rﬁﬁ %‘Fe?%ﬁfi%%‘re'allkérplﬁé’%@m%ﬂeft@methuaérk@,l i or alkaline

earth met ablbypﬁbb@mlﬁﬁ)rmquBT@)S ¢Sppdowh1 £4re NSl /111954
PCT/ US00/ 2 uﬂgoze szgueoug R o Ra e
|

earth net a?’%h%%%]l’%?‘r\ Bg °lft°| gn?e Hipg)ss&giaginem hypobronite
utilized hdpeenqu&ﬁ'maﬁﬁié)aqesaaeaahabchcﬁiédyal@uuabaﬂnghem cal Conpany of

Naperville e tic conposition of this invention nay be added
separ at el yh gkgﬁﬂ-?ﬁdis %] {]ﬁ}ﬁfl uid or may be fornulated as a sinple m xture

conprising its essential ingredi eBXRMPLIAS may be the case that the

stabilized sodi#he FYPORIQE LRaltblbs A6le SYRELALS LGl Y against

m croor gani, sm; when conbi ned wt her non-oxi di Zing~ biocides or
sur f act ant S11PELFRL G &RE dder REESERE AN iogernd| b ey igns of woul d al so

apply to aoeamnesytsill ares wet ReRke f i Gt kak! hHGeﬁ@;Eéer' qhRgi.cal growth
in i ndustrl aI I ui ds conpr.i si ngfz& conbj nati on of st I ze SOdI um

hypobr oni t EXAFPhDt It o 18XPRPST nbP bt igkitadéhe 1E§€%’Pﬁb’r‘§$ T idsher
non- oxi di zemgtbcotomein iany wdg. :

Synergism was determined in each of the Examples
below by an industrially accepted method as described by
Kull, F.C., Eisman, P.C., Sylwestrowicz, H.D. and Mayer,
R.L. in Applied Microbiology, 9:538-541 (1961), using the
equation for the calculation of a synergy index .
determined by: o

Qa/Qa + Qn/0s =  Synergy Index (S.I.)
wherein

Oa = concentration of compound A in parts per million
(ppm) acting alone,which produced an endpoint;

Qa = concentration of compound A in ppm, in the
mixture, which produced an éndpoint;

Qs = concentration of compound B in ppm acting alone
which produced an endpoint;

Op = concentration of compound B in ppm, in the
mixture, which produced an

endpoint.

When the sum of Q./Qa and Qn/Qp is greater than 1.0,
antagonism is indicated. When the sum is equal to 1.0,
additivity is indicated, and when the sum is less than
1.0, syrergy is demonstrated.

Example 1



gl ut ar al dehyde, 2, 2-di brono-3-nitril opropi onam de ( DBNPA)

2- br ono- 2- ni W&y I¥phne- 1,3 diol, 1-brono-I- PCT/US00/20962
(bronmonet hyl ) -1, 3- propanedi carbonitrile, y¢etrachl oroi sophthalonitrile,

al kyl di met hyl benzyl i i L iRKYh amoni um
chloride, pol y(oxyggge?%%g% d%%eﬁg??ﬁ% ni o) et ﬁ&?éﬁﬁ%ﬁ?ﬁ% h;/ll i m ni o)

et hyl ene di chl Fricgecsaereglenceds $hnpecyRRh-e NERBIFLeD-P¥ecyl t hi oet hanani ne
(DTEA), tetrakishyds euyaeidy) addeeelopérdasuhf 8yathdtiS)coddiihli ocar bamat e,
cyanodi t hi oi m docar bonat e, _ 2- net t}yl -5-nitroi ;5' dazg#fg-l - et h%ggl

2- (2- br ono- 2- ni*&6&t KBAYP) 2 ur FPH BREFFSSHet 2° BFOM HRILE i BE8yr ene
(BNS), beta-ni t;054¥1 808 (MAcon®8basi yd0\d Bekel Yrapakdd/Rith 200 pL

2- br onmo- 2- br ononet hyl - gl, utaronitrile (BBMAN), bis(trichloronethyl)

sul fone, S- (2-Hydhex§prbpytyd thﬁ%#é?ﬁah@siﬁ%ﬁ&ﬂé,@%’c#%%&-rs, 5-

di met hyl - 2H 1, 3,y iy d6224 Nen Potdl QNGordk I bl L4924shEgdn43Qd 10662 9

(t hi ocyanonet hyl t hi 0) benzot hi azoi e gTCTI\/B) , 2-brono-4'- .
hydr oxyacet oph&fdegy Formbng (GridiodCEVb:RAE P uleRe, IneF YA dPryPti n) oxi de
E) TBT|O), col)Oper ﬁahf ﬁf[i@roglé]ﬁeierﬁell providing a 300 1d1L total voluge.

utyl am no) - 4- or 0- 6- (et am no)-s-triazine odecy].guani.di ne. acetate
and dodecyl gua 'rr?(?la?i%ﬁr% h ST 9% ée? }?Z%?AHISEE e‘%’hjlélq#]glnldovw ng exanpl es
are intended tarebaitkdust r23fvefcaf stkedayeseanh LAveetith eud to teach one

of ordinary skjl] 0 s i LR+ ﬂ}ﬁﬁe 16%3npl es are
not i ntended tlé)illgihr%r}t%\gfkec@%esnt or?liorgh%?eg ﬂ%\ré%tg%%t?on A dny wa
lux)}. Following incubation, the supernatant from eac

microplate well was removed by aspiration and chlorophyll
was extracted from the remaining cells using
dimethylsulfoxide (DMSO). The reduction in algae cell
chlorophyll content due to algicidal activity was
measured using the optical density at 650 nm (Beckman
Biomek® plate reader) of each extraction. As shown below

in Table 1, synergy was indicated.



Synergi smwas determ ned in each of the Exanples below by an industrially
accept edVRMMYE as described by Kull, F.C., Eisman, PPCI/US®209@strowi cz,-
H D. and Mayer, R L. in Applied M .chorbi ol ogy, 9:538-541 (1961), using
the equation for the calculation qfab_aLes nergy.index determ ned by: Qa/ QA
+ Qo/ B = Synergy Index (S.1.) wherein é& = concentration of conpound A jn
parts per riie9ideon Biocide Anountt | Rptica! Beesityhi ciSyparaxiadetl an endpoint; Qa =
concentration of conugwd A in poBy, )N the mxture, which produced an
endpoi nt; Qggae CONCengration of eongound B in ppmacting alone which
produced an endpoi nt; Eg = concentration of compound B in ppm in the

m xture, which produced an endpoint. Wen the sumof Qa/ QA and b/ B is
greater thanal.0, antiagoni smi sojgsdi cated. When the sumis equal to 1.0,
additivity ig indicated, and wheggkge sumis less than 1.0, synergy is
denonstrated. Exanple 1 WO 01/11 PCT/ MD/ 20962 10 Chl orel |l a soroki ni ana
green al gae fere growftin Prote8$86nmedi um for three weeks, harvested by
centrifugati an, and resuspended ipa7synthetic cooling water (pH 8.2). For
the assay, 9§-well tissue culturgsgicropl ate (FALCON(r) 3075) wells were
prepared wt n 200 pL 0c5)f the i ndPé3Ped bi oci des in synthetic cooling water.

0.412
A 0.25 0.390
B 16 0.057
B8 8 0.085
B 4 0.192
B 2 0.196
B 1 0.251
B 0.5 0.279
B 0.25 0.369
A/B 8/0.5 0.122 0.750
A/B 1”1 0.216 0.563
A/B 0.6/1 0.243 0.5631
A/B 0.25/1 0.210 0.516

= STABREX" stabilized sodium hypobromite, available from Nalco Chemical Company,

Naperville, IL. Biocide measured as ppm total residual oxidant. -

B = 4,6-dichloro-2-n-octyl-4-isothiazolin-3-one, available from Rohm and Haas Company,
Philadelphia, PA. Biocide measured as ppm active ingredient.

' Endpoint used for synergism index calculations was OD¢; = 0.250.



100 pL of a Chlorella sorokiniana cell suspension [107 Col ony Form ng
Uni-ts (CFU) wenimess were inocul ated into each micropl at e REVUSIHI86 di ng a
300 pL total volunme. Mcroplates were covered with the provided lid and

i ncubat ed at ZEC foE s':x days with 16 hour78 hour light/dark cycles
(cool -white fl | anps, 1255 |ux). Follow ng incubation, the
supernat ant from eathe test guioriceoledtsormibeadenboed hy Exsyriplat i owasind

chl or ophyl | 8% ct eg. t r i ni | 1 g i .
di et hyl sul fo;/(\/?%el‘i(l%kg@ eéi %&Lpédgg i% nrg)éa;gﬁgg’ cgﬁj%éc% 3?8?5%%/% cont ent
due to al gi ci dalasadPPviltyofvaSrensgasunedokiquyst teeeptdlgae déAsity at 650 nm

(Becknman  Bi omgicly | at rﬁfaogg.r e ractj own below in
Table 1, synergy v{/?angpfn i cat ed. %Qé‘il%i%?%c%/ U%gv&nzﬁgg%g 11 Table 1
Bi oci de Bi oci dendsaiedOptical Density Synergy Index' (ppm) (ODi 50.m) None

None 0.412 A 16 0.097 A 8 0.293 A4 0.356 A20.373 A10.39% AO0.5
0.412 A 0.25 0.390 B 16 0.057 8 8 0.085 B 4 0.192



820.13?1? 0.251 B 0.5 0.279 B 0.25 0.369 A/B 8/0.5 0.122 0. 750 A/B
171 0. 48%'B¥3 A B 0.51 0. 243 0.531 N5025/1012@LUU%P0@‘1962A—
STABREXO st abi | i zed sodi um hypobronites available from Nalco Chenmi cal
Conpany, Naperville, I L B| oci de nmmRa3dr Qd as ppmtotal residual oxidant. B
= 4,5-dichl or o-c??-_ i sot hi azol i n-3-one, available from Rohm and Haas
Conpany, Phil adél Bjﬁl a E’ﬂc'd%f"aﬂ‘f"de n%'&‘gﬂrnéﬂs"ds p%@(tt"l"?é i ngredi ent .
Endpoi nt used for synergi smppmliiex cal cubBigh.Ins was 0D650 0.250. WO

01/ 1154 PCTI US00/ 20962 12 Exanple 2 The test protocol descri bed above in
Exampl e 1 was R‘I | i zed. However, for this exarrpl e, the test inoculum was
100 pL of Scenede®Mus obliqlid% green al $a¥% 106 CFU nL). As shown bel ow in
Table 2, synergy was indicated. WO 01/11954 PCT/US00/20962 13 Table 2

Bi oci de Bi oci de Agpunt QDtI cgp Density Qymgray Index' (ppm) (OD65 m) None
None 0.164 A 32 g 051 A 16_0.095 A 800 108

16

A 8 0.108

A 4 0.134

A 2 0.161

A 1 0.149

A 0.5 0.156

c 256 0.044

c 128 0.046

c 64 0.048

c 32 0.063

c 16 0.092

c 8 0.105

c 4 0.118
A/C 16/4 0.071 0.625
AlC 16/8 0.066 0.750
A/C 8/8 ' 0.075 0.500
A/C 8/16 0.066 - 0.750
A/C 4/16 0.063 0.625

A = STABREX" stabilized sodium hypobromite, available from Nalco Chemical Company,
Naperville, IL. Biocide measured as ppm total residual oxidant.
C = Coco alkyldimethylamine oxide measured as ppm active ingredient.

' Endpoint used for synergism index calculations was ODg, = 0.080.

Example 3

Green algae isolated from a Malaysian cooling tower

were grown in Bold’s Basal Medium for several days,



A40.134 A2 0.161. A1 0.149 A 0.5 0.156 C 256 0.044 C 128 0.046
64.0.048 CVP011983 C 16 0.092 C 8 0.105 C 4 0.118 APETASNR%2071
0.625 A/C 16/8 0.066 0.750 A/ C 8/8 0.07540.500 A/ C 8/16 0.066 0.750 A/ C

4116 0.063 0.6 d t i4.abl
from Nal co Chergngﬁ‘ééifbas-%ﬁ%@gﬁa%%? A'Hgn apt E%I%%:%y rredgsqbr gﬁngig@dplpcsn tgt al
resi dual oxi danpolt31¢ LEyrices a(lpIBdeZhet I‘Eﬁlarﬁhﬁea@)%‘ilﬁe THewsddetiasuppm acti ve
Jrgredient.  Endpehpd nyceﬁ% T3k SYPREAO™Y Ladex fald Cg;r%gega yes, PReo =

0.080. Exanple Hedh 4 ae I's om a an cooling tower were
grown i n Bol d' slBasasuddsisimnf ¢ODsever &l ldayad W}@QMlthMZhPCT/ US00/ 20962

14 h ted b h t
e oot e blgaeRleld ol PlLiS ISR S Uhaste gepold 0 bele

well's were pr ebeuea Wfttfh opriinugpeabl uikipasd pon (@616&’113?9— 0.15) and dosed
with the indigaLgdaPiQf de1 RrakespersdneHBAlRLAp12%¢E (8Ll Ahs

removed and chlorophyll in each sample was measured using
extraction with 90% acetone and a standard trichromatic
spectrophotometric procedure [Standard Methods for the
Examination of Water and Wastewater, 19 edition (1995)].
The results are shown below in Table 3 and are reported
as percent reduction in chlorophyll relative to an

untreated control culture. Synergy was indicated,.



hours w th continuous illum nation. Follow ng incubation, a 1 nL sanple
from eacWHM3%8Hl ate wel | was renoved and chl or ophy! | PCAESEZa | e was
measured using extraction with 90% aggtone and a standard trichromatic
spectrophotonetric procedure [ Standais Vet hods for the Exam nation of
Water and Wastewater, 19th edition (1995)]. The results are shown below in
Table 3 and are reported as percent reduction in chlorophyll relative to
an untreated cBucidel cul t (Bidkide BYHaGWTY PérGent RedUeASAR. \phdidy 1ndex04

PCT/ USO0/ 20962 15 Table 3 Biq '"ﬂe Bi oci decﬁrrgq}r&h Percent Reduction in
Synergy Index' (ppn) Chl orophgf* None Noné"O°PX". . 32 68.74 A 16 34.12 A
82698 A40 A20 A10 A0.50 D16 100 D 12 86.52 D8 66.27 D 4
37.47 D 2 19.12Nohe 1 7.91 A/ Dnodt2 51.20 0.319 A/D 4/2 46.61 0.380

A a2 68.74

A 16 34.12

A 8 26.98

A 4 o

A 2 0

A 1 0

A 0.5 0

D 16 100

D 12 86.52

D 8 66.27

D 4 37.47

D 2 19.12

D 1 7.91
AID 212 51.20 0.310
A/D 412 46.61 0.380
A/D 812 42.83 0.500
AD 174 54,94 0.530
A/D 2/4 61.82 0.560
A/D 414 64.54 0.630

A = STABREX" stabilized sodium hypobromite, available from Nalco Chemical Company,
Naperville, IL. Biocide measured as ppm total residual oxidant.

D = tetra-alkyl phosphonium chioride, available from FMC, Princeton, NJ as Bellacide®
350. Biocide measured as ppm active ingredieht.

' Endpoint used for synergism index calculations was chlorophyll reduction > 40%.



AID 8/2 42.83 0.500 A/D1 /4 54.94 0.530 A/D 2/4 61.82 0.560 A/D 4/4

64.-54 0. 630 WAOFIISRABREX st abi | i zed sodi um hypobromnite, aPSTUS8029%2 om

Nal co Chem cal Conpany, Naperville, IL. Bjocide neasured as ppmtotal

residual oxidant. D = tetra-alkyl phosphonium chloride, available from FM,

Princeton, NJ as Bell acide 350. Biocide nmeasured as ppm active ingredient.
Endpoi nt used for Wejhertjispresdex tayentian dssdersrigimcrbeng inreduction

Z 40% VO 011954 RCTA bd SIi2Q9626 164 VI | 81138 R LPE nuidigBh QD S

descri bed above in connection wt ﬁ erred or illustrAtive enbodi ments,

t hese embodi nerfthesgr emhedinentenaee ﬁ@tbhn@am’swv%ecﬁxhﬂq%.lﬂ?ngrof t he

invention. RathamitiRg bAWEY 119Reh8ioh Nt eyl OtEOVEIvalldioal £6rnati ves,
nodi fications and equivalents included within its g] rit, and s gope, as

defined by the %&ﬁéﬁ&édtel%‘?"ﬁd—” and Bt FauRAA vISET/ BY CLAI VI
A conposition fé:qm@@mbﬁ@glimdayeal QUtRah rOWpirin anddicsipel, alasfl ui ds
conpri si ng effe(%tf ve unt s of ? 8b| Jcl zed sodi um hypobromte and at | east
one conpound é&egd Yr ot RGPS H&t'sti ng of Coco

al kyl di met hyl am ne oxi de, n-coco al kyI trimet hyl enedi am ne, tetra-al kyl
phosphoni um chl oride, 7-oxabicyclo[2.2. 1] heptane-2, 3-di carboxylic acid
and 4, 5-di chl oro-2-n-octyl -4-isothiazoline-3-one. 2. The conposition of
claim1 wherein the biological



~growth is microbiological growth. 3. The conposition of claim2 wherei n the
m cr obi oMMEMSgrowth is selected fromthe group conFCIUSAYNR2 bacteri a,
fungi, algae and conbinations thereofiz 4. The conposition of claim1l
wherein the biological growh is ngghefgkol ogical growth. 5. The
conposition of claimd4 wherein the =macrobiol ogical growth is selected from
the group ¥onsifstCORGOsEtianrEomessdirellbhgdoinisyrlcalagdowhe #isi atic clam

6. The cOMPORIiden20f £ehaad donffiactng bREeSAN ldrkileoSQRi UM hypobromite i s
sodi um hypobronite stabilized with sodiumsulfamate. 7. The conposition of
Clai m 6 whet i g ds SFLHR HRROBHEECaNS 2% aastz eaenconpomndl kal i et al
sul f amat e. &1e'8tedcei|ﬂ‘pﬁsi:hégjlrdcltfp @o@%ﬁb@iﬂ@eclsﬁic_{bac?hf SOdlt Em hypobrom te is
stabilized w n i d_am de derivative selecte romthe group

consi sting %Yfﬁ);clﬁﬁgﬁﬁggﬁ%ll%,ox‘lﬂ?dr 8g&R°Ryani de, carboxylic acids, amnino
aci ds, sul fairkyd trioetbylehedihomie; aetds-ahkybehospaondem 11111111 111111

of ¢l aim 1 SREFArS theot RO TIo 2 RUTaRE T Lo Qe abor Pk ne oroup
consi sting 3Fic @8 AgS-dbeiarof2radpcbpiet i tiidzoddust B+ate pr ocess
waters; pulp antiePaBRbositiors ) e1Rimbi W D iRAThEYEE 68651 cal
growth is microbiological growth.
3. The composition of claim 2 wherein.the
microbiological growth is selected from the group
consisting of bacteria, fungi, algae and combinations
thereof. ” |
4. The composition of claim 1 wherein the biological
growth is macrobiological growth. |
5. The composition of claim 4 wherein the
macrobiological?growth is selected from the group
consisting of zebra mussels, blue mussels and the Asiatic
clam. o '
6. The composition of claim 1 wherein the stabilized
sodium hypobromite is sodium hypobromite stabilized with
sodium sulfamaté. |
7. The composition of claim 6 wherein the sodium
hypobromite is stabilized
with an alkali metal sulfamate.
8. The composition of claim 6 wherein the sodium
hypobromite is stabilized with an acid amide derivative
selected from the group consisting of carbonic acids,
hydrogen cyanide, carboxylic acids, amino écids, sulfuric

acids, phosphoric acids and boric acids.

e




sweet wat er systens; air washer systens; oil field drilli% | and
muds; petrol¥@M/H&4very processes; industrial |ubricants; ;é}lﬁw{lgné fluids;
heat transfer systens; gas scrubber systgns; |atex systens; clay and

pi gnent systens;  degRkatbisodiAURhAbLRSC1AB ar whBtake tid pesiusbalibnst wat er
tapks and ship reservoirs. e conposition of claim to\glnere' n the
0

: 10, Th m 1
anount of st atiyigEd2ER dt AT BEER tRe rEhfEs PO EituCt0 88 P t o
about 1000 ppmuadledls; f&6ddurdvedsigdaahd airtiusheiabopundceads waeecsnpound

selected fromthe grqup consi,stin f coca al kyl di J_amine  oxi de,
n-coco al kyltr iH’r\gﬁng %ﬁ’%’fﬁ“ﬁé‘fl fgfgﬁl‘%'n Eoyﬁe%eﬁ ogé)%%én‘%%rﬁ%?ﬁl’ori d)él,

Z- gxgiblcﬁlycl o[ g.@zebkhapéan@géa:in&; diicawhshar isysgens; aoil field

, 5- or o- 2- N-.6Gt. vl - 4< | ne: 3- a . 05 t
About 1000 ppridnity FLuldh e AP et IR DiE P Bedeb e D ool
growth in an iindiestrial fukdicamtischcubiing feaidae Bealp temnadlfng to the

| ndustrial fl U!ébs%fein%tgé(@,&ﬁib%ircggsgém hate@nsyotdndig ampuase of

stabiIized_SOQ|qnfhypobron1tq and I east one cgnpared,selﬁcted fromthe
group consi st i r}9MSAtcBEBE Ay ITRCRERRYT AN HRTEIPEE, WHEToddtake
al kyl trimet hyl eiedisaMbaE1aé€twaaedl kphkohasphonpupesetvarisde,
7-oxab|cyclo[2. 1] h tane-2,3;dicarboi ] i w%%idignqﬁaa ant o .
4, 5-di chl or o- 2- Jocggg-ﬁQT%Rﬁ*ﬁﬁﬁfoPan-%yBﬁ%. TSIn e @8RBGS SF claim 11
wherein the bi cdtegiiddkedr svdium iypobeeobtol ogi cal growth. 13. The method of
clalm 12 wher . e, BLEkOBALO9 B8 poflf bl S6bFGkEH dam ¢ orous

residual oxidant and the amount of the compound selected

from the group consisting of coco alkyldimethylamine

oxide, n-coco alkyltrimethylenediamine, tetra-alkyl

phosphonium chloride, 7-oxabicyclo[2.2,1]heptane~2,3-

dicarboxylic acid and 4,5-dichloro-2-n-octyl-4-

isothiazoline-3-one ranges from about 0.05 ppm to about

1000 ppm active ingredient.

11. A method of controlling biological growth in an

industrial fluid which comprises the step of adding to

the industrial fluid effective biological growth

controlling amounts of stabilized sodium hypobromite and

at least one compared selected from the group consisting

of coco alkyldimethylamine oxide, n-coco

alkyltrimethylenediamine, tetra-alkyl phosphonium

chloride, 7-oxabicyclo[2.2.1)heptane-2,3-dicarboxylic

acid and 4,5-dichloro-2-n—-octyl-4-isothiazoline-3-one.

12. The method of claim 11 wherein the biological growth

is microbiological growth.

13. The method of claim 12 wherein the microbiological

growth is selected from the group consisting of bacteria,

fungi, algae and combinations thereof.




111123122 IvVERE L1t 2 28 11 11 WO 01/11954 PCT{U500120962 19 14. The
met hod oYO414195# 11 wherein the biological growh is eRSTTAIUI8E cal .
grow h. 15. The nethod of claim14 whgigei n the nacrobiol ogical growth is
selected fromthe group consisting of zebra nussels, blue nussels and the
Asi atic cl 1 The thod of claim 11l wherein the industrial fluid I S¢
sel ected fr %é" gPEapodonti staiy 1k whegsinnghadkirkegicadodrobever age and
i ndustri al mcmbﬂmﬂegscap%ﬂoﬂ}d paper hm |1 s%/st ens; Ibrfewelré drilling
asteuri zer s t [, systens: .air washer systens; oi ie [
PI ui ds andfrrud\;ﬁ% g@%g du r%ﬁ%’%l@ BhsEeiethe imaRrrabiodrgirabri cant s:
cutting fl wlﬁ@ftmga selentédr sy tides groap considhialg DFSzeBea | at ex
systems: clilsnd PLITEThs YR IR (HRCALALLYE Lpyptalne: waler [ ntake

pi pes; bal|ast water tan reservorts. 7. The method of claim 11
wher ei n t hel &no ke Bethedaef | ¢asian slddwbﬁthy@otiu@mn@mngésfimm about 0.05

ppm to aboid skORRtRBENELEhatnd eg%‘ﬁiba'coﬂéhgéi‘ﬁ? A%%ﬁggfgs f the

conmpound se se romthe group consisting o coco al sHyI am ne
oxrge n- coct é’a%?;}'letrﬁﬁﬁe?% tiPhePrPeesa-atens ;ppusphamd um chl ori de,

7- oxabi CyCIpZE[p&anﬁ]lhepyaﬁanQ Irbweaihpy¥teéeri A S detwater

4,5-di chl or -4-isothia ollne- 3-ope . ranges .from about.0.05 ppmto
about 1000 %%eglgt’l : VAP é’rﬁ emsg Oxl quxil&ﬁlf’ﬁrféb%ﬂtﬁ ol ling

macr obi ol ogﬁréhlmugitsev\phtrohemmdma:tweay protelssedy ghauerpiases a conbinatien

of lubricants; cutting fluids; heat transfer systems; gas
scrubber systems; latex systems; clay and pigment
systems; decorative fountains; water intake pipes;
ballast water tanks and ship reservoirs.
17. The method of claim 11 wherein the amount of
stabilized sodium'hypobromite ranges from about 0.05 Ppm
to about 1000 ppm total residual oxidant and the amount
of the compound selected from the group consisting of
coco alkyldimethylamine oxide, n-coco
alkyltrimethylenediamine, tetra-alkyl phosphonium
chloride, 7—oxabiCyclo[2.2.1]heptane—2,3—dicarboxylic
acid and 4, 5-dichloro-2-n-octyl-4-isothiazoline-3-one
ranges from about 0.05 ppm to about 1000 ppm active
ingredient.
18. A composition for controlling macrobiological growth
in industrial fluids which comprises a combination of
stabilized sodium hypobromite with a compound selected
from the group consisting of glutaraldehyde, 2,2-dibromo-~
3-nitrilopropionamide, 2-bromo-2-nitropropane-1,3 diol,
1-bromo-1- (bromomethyl) -1, 3-propanedicarbonitrile,
tetrachloroisophthalonitrile, alkyldimethylbenzylammonium

chloride, dimethyl dialkyl ammonium chloride,
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19. A method of controlling macrobiological growth in an
industrial fluid which comprises the step of adding to
the industrial fluid a combination of an effective
antimicrobial amount of stabilized sodium hypobromite and
a compound selected from the group consisting of
glutaraldehyde, 2,2-dibromo-3-nitrilopropionamide, 2-
bromo-2-nitropropane-1,3 diol, l-bromo-1-{bromomethyl}-
1, 3-propanedicarbonitrile, tetrachloroisophthalonitrile,
alkyldimethylbenzylammonium chloride, dimethyl dialkyl
ammonium chloride,

poly (oxyethylene (dimethyliminio)ethylene{dimethyliminio}e
thylene dichloride, methylene bisthiocyanate, 2-
decylthioethanamine, tetrakishydroxymethyl phosphonium
sulfate, dithiocarbamate, cyanodithioimidocarbonate, 2-
methyl-5-nitroimidazole-l-ethanol, 2-{2-bromo-2-
nitroethenyl)furan, beta-bromo-beta-nitrostyrene, beta-
nitrostyrene, beta-nitrovinyl furan, 2-bromo-2-

bromomethyl glutaronitrile, bis(trichloromethyl) sulfone,
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