- 1 - Controlled Foam Aqueous Quaternary Ammonium and Phosphonium Compositions This invention
relates to a method for controlling foam formation in aqueous systems con- taining biocidal quaternary
ammonium and/or phosphonium compounds ("quats"). This in- 5 vention also relates to low foam
aqueous formulations comprising quaternary ammonium and/or phosphonium compounds and the use
of said formulations compounds in a method for killing or inhibiting the growth of microorganisms,
algae and fungi. Several quaternary ammonium and phosphonium compounds ("quats") exhibit
marked biociTtlé e Bedi ¥iby NSy ¢S QR Ha AAXEnRRATIUAS A d AP IRRHITR Heke diehfso idisinfectants,
preservatives, or other compositions for killing or controlling the growth of microorganisms, such as
bacteria or viruses, as well as algae and fungi for many years. However, since many of those quats
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provide a metho suppression.of foaming in aqueous s S .containing at least one biocidal
quat. 20 Acch[rfdn Gt %eltllﬁl hf’gﬁo% Oprrgfﬁrol%gﬁaélé %‘éeﬂ%%lggée%%%e method of claim I. Applicants

have found that the addition of at least one anionic surfactant to an aqueous system containing at least
one biocidalSguerte rpaatgraanyraminsnianchiod plesphhoiiurcoatpoypals(tigiman) axidbinheekkelShionidialg to a
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active quat concentrations. In & more preferre |me e molar ratio 0 onic surfactant to
quaternary SHMEHRERS Oéﬁa?ovyaﬁ?fwﬁﬁ”&ﬁ‘?ﬂsrﬁ"c%ﬂ&??dv F§Sfrom 0.001 to 0.05. - 2 - Preferably, the
at least one quaternary ammonium and/or phosphonium compound is selected from (i) a compound
having the fBlinptablfR IRRR3RE Xy (b proeieim@ibditiegas sopliesphenisd Riandsipaksion

independentlysbing tuaego%sz RSB %@ﬁé@?éﬁé’&@&i’c{&? GG 5C1_4 alkyl
-(CH2CH20)mal2CH20H, or -(CH2CH(CH?3)0).CH2CH(CH3)0H, where m in each molecule

mdepezndently IS an integer from Ito 10; R3 is an optionally substituted benzyl, ethylbenzyl,
naphthylmefHiforgingoae inyeniiane theproplembsdrestisolved brihesmethadirf elfimsibdnnlieantsenzyl,
ethylbenzylhavetfopnd ghuththe addineanbabiastheael diddiic 202rflétghgroup aqudsb{Q)B(&i6 tohthiking
wherein 1 iSO @oR b SuhIuaRey uRRRSIaRH AKRIRIM Qhmbohd R G GRAR wherein p
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saturated or unsaturated hydrocarbyl groups, X- is a monovalent or one equivalent of a polyvalent
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(i) a polymerlcg rnary ammonlum or onium biocide; and (Iv) a two or more
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branched %%ﬁ@‘éét&lﬂ%&h&%o or 98 percent, respectively, of their active quat concentrations.

In a more preferred embodiment, the molar ratio of anionic surfactant to quaternary ammonium
35 and/or phosphonium compound is from 0.001 to 0.05.




chloride. Still more preferably, the quaternary ammonium and/or phosphonium compound has the
formula [QRIR2123124]+ X- (I), wherein Q is as defined above, both Rl and R2 are methyl, R3 is a 30
linear or branched C6_22 alkyl, R4 is benzyl or a linear or branched C6-22 alkyl and X- is chloride.
Most preferably, Q is nitrogen. - 3 - In another preferred embodiment, X- in formula (1) and/or (II) is
selected from the group consisting of 1/2C0r, HCO; and OH-. In still another preferred embodiment the
at least one anionic surfactant is a sulfonate. 5 In another preferred embodiment the at least one
anionic surfagiantis.2 fiesiakaln SBLELRLY BIIRIRA-CIABRH MBS niAR.A1 Re An@Rised
surfactant |s§}selected from the group consisting of diamyl squosuccmate dihexyl sulfosuccinate,

dioctyl sulfosuc Ccinate, ditri- to decyl sulfosuccinate, the, ﬁiotassmm sodium and calcium salts of any of
the foregoin§anck &AYPEMAL RGPS SPIREIIRBOME RulfoduERirtdHesiafd SAiko8eTPpRROSRYSE-
preferred embodinseRiatkdeRante astepasdantigniossbstantahoid pdieqenfsomttddineany brnshsthg of
dihexyl sulfosuccinajeryd Heretrsoirvsotion ad @isoncaofert dfsH o ehRanother
most preferred embodhm ent, glg(tileaséenﬂe %%)ndg(g {A ﬁelected from the group consisting of
dioctyl sulfosuccin ‘fe ana the potassium, sadium andca C|u salts’thereof, 20|n still a oth ost
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diamyl sulfosuccifiate alkl greypotassium, sodium and calcium salts thereof. Of the above
sulfosuccinate sajt$idha saetiumpaltsaitcpdditiyias yteiens thetly aphalyly er siikenatbmhehed been

observeg to subsgantialy. ?ﬁequOfpa@{@g ﬂle RRDRIIAG & Bigh jevel of quat act|V|ty Preferably,
~the aqueous syst gn contains from 0 %p Fgore ip({)efer Jrop ¢ g‘é@g é)gm OJ the
biocidal quaternaﬁ/ SRS 858?8%1’5%%% it €dmpodhdt her T of the hiention is a
low foam formulatfssreadeptyineg inteearstisne bieddal quaternary ammonium and/or phosphonium
compound and aRtadiyaneganirnicutistimotd ok, wsestinitbd linekmordtrenohehiOnic akyfartapt(s) to
quaternary amm%ujm-qumgm%hQp&@eaﬁlgg@mgpggm‘;glgg%g,go1 to 0.2, preferably from

0.001 to 0.09.and more prefer, OOl 0 2 2 f ti
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formulation containg aglpasém st E%B%ﬂﬁﬁexﬁ’&iﬂiﬂﬂ@ BleciumsoR figecabprritne. datitkanp e object

of the invention 'Sl{a"r?@t%glf? Bmtﬂﬂg%the growth of mlcroorganlsms zooplankton, algae
and/or fungi comprising applying t ove ormula ons to an l_#:stem or to a porous or hard

surface’%In é‘ﬂ?eféﬁ%ﬁ“@?ﬁ‘ﬁ&d‘ﬁ??é?ﬁ%@"ﬂb%ﬁ@o‘?r Rard ff%'{‘(?é etal or plastic. In another
preferred enfiyddinmeintereofoivoutativme quaterdany @Wmﬁﬁr@ééwalfv@. 9 @A) another preferred
embodiment the formulation is used as a disinfectant or sanitizer for hard surfaces.

More preferably, the quaternary ammonium and/or phosphonium compound has the formula
[QR'R®R’R*T" X (I), wherein Q is as defined above, both R! and R? are C, alkyl, R? is a
25 linear or branched Cg; alkyl, R* is benzyl or a linear or branched Ci» alkyl and X  is

chloride.

Still more preferably, the quaternary ammonium and/or phosphonium compound has the
formula [QR'R?R’RY" X" (I), wherein Q is as defined above, both R' and R” are methyl, R® is a
30 linear or branched Cgq.j, alkyl, R* is benzyl or a linear or branched Cs.22 alkyl and X is

chloride.
Most preferably, Q is nitrogen.

35  Particularly preferred are ammonium and phosphonium compounds such as alkyldimethyl-
benzylammonium chloride or tributyl-tetradecylphosphonium chloride.



In yet another preferred embodiment the aqueous system is selected from the group consisting of
cooling waters, waste waters, waters used on oil fields for injection, test or recovery purposes,
recreational pool or spa waters, ballast water, and pulp or papermaking slurries. 25Most preferably,
the aqueous system is cooling water, ballast water or recreational pool or spa water. Particularly
preferred is the application as algaecides in pool or spa waters. 30 Preferably, the aqueous system
contains from 0.1 to 100 ppm, preferably from 0.5 to 50 ppm, of the biocidal quaternary ammonium
and/or phosphonia.cpriRALAL-TRBMYENten it uihahilpstialed ithe ellowingaandinitng,
examples. 35 Examglegsl)\ég}hogl;c‘l?st sdogﬁlons were prepared from the selected quaternary
ammonium 58?7%38[] 85 Arid the seré&Ed anionic surfactants in 20C tap water (pH = 7-8, Total
Hardness = 160-300 ppm as -5 - CaCO3 and Total Alkalinity = 150-250 ppm as CaC0O3). 150 mL of
each test solutstitl svashadpleteted bth dihestichp et dehgraduatiedicnnifig oyl ndesptvagelution was
agitatedspy inverting the cylinder ten times and the foam volume measured immediately after agitation
and again afier 39, secands sellingafime, (lsq faeasuied was s ime for,glal gollapse of the foam
("time 5to no féam S: Bﬁfqua concentrations in ppm or percent are on a Welg%% basis and refer to the
actual content of active ingredient, unless otherwise indicated. Example 1 (Reference Example) An
alkyl (67% Ot2, esteuCtly, Meseptd citodi8ien, the ptleastiopthenzyiasurfoctanhickébrit AR DBAC;
Barquat(r) Sgr&iPooneiigag BE didWsNdaiRshbdinaes GRIRGIat BssacEanresenialil sutfuatesmaty, ammonium

compoyd faL R EYRINAIRN e ShANDW Lahle LRrlar APBAC PIagduaer arssiRRURkampUt of

foam, generating an Initial foam, volume o t25 mL and maintaining 10 mL of foam after 30 seconhds. As
a comparisdf HE S5 H a0rsP B 081195}9%@%‘5 s
poly[oxyethylene(dimethyliminio)ethylene(dimethyliminio)ethylene dichloride] 15 (WSCP; Buckman
Laboratoriedrpigy Ratio prifelined, dMbodpfiist, the avaaalenetasiwc hxfiopie 2 Jhertifdrimiibe@nionic

surfactant segiumfi0ow iigsusaiale-MNAPRISheLARSAG, famming wasdriemNingd as.Aggribed

above. The results are shown'in Table 1 below. The 20 addition of only a 0.1 molar equivalent of
NaDOS3 refgﬁégﬁtg'the active quat reduced the initial foam volumes by 85 percent from 25 mL to 4
mL. Even the application of only a 0.02 molar equivalent of NaDOSS resulted in merely 6 mL initial
foam voluménamdthanpistefefarretbemboidimedt) the coneist dheFandonizie B ittanalislityiaftddaDDSBeto

control foamyaklovs £QREEGIaTENSILAHAIEERALY 210 MO PBAsHRABOMAASaRP ISR Qe LRBHY
utilized in water treatment applications such as swimming pool algaecides, was tested at quat

concentrations of 2 ppm using the methodology of Example 2. For comparison purposes one test was

performid witiblliaaatheomey Regsmekembpdimenicdhshler RpATP TS BeuIbik sHFredEm found
that NaDOSBecgmioentoatistisgsficliamyl0sgBospeninatn eudhttin foetasiigrat R@pm epdcalohoersalision.
Example 4 Thgeglternative anionic surfactants sodium dihexyl sulfosuccinate (NaDHSS) and sodium
ditri- 35 decyl sulfosuccinate (NaDTSS) were also tested as foam reducing agents using the method-
ology of Exarzple 2. The results are shown in Table 1 below. It h séEyeen ound that NaDHSS

concentrations ARV SHOpYSSIRIISbE Tedimepbt 46 e ®5tESSonding to a molar

25
The above sulfonates have been observed to substantially reduce foaming while maintaining a
~ high level of quat activity.

Preferably, the aqueous system contains from 0.1 to 100 ppm, more preferably from 0.5 to
30 50 ppm, of the biocidal quaternary ammonium and/or phosphonium compound.

Another object of the invention is a low foam formulation comprising at least one biocidal
quaternary ammonium and/or phosphonium compound and at least one anionic surfactant,
wherein the molar ratio of anionic surfactant(s) to quaternary ammonium and/or phosphonium

35  compound(s) is from 0.001 to 0.2, preferably from 0.001 to 0.09 and more preferably from
0.001 to 0.05.




ratio of anionic surfactant to quat of 0.10) while concentrations as low as 0.2 ppm still showed a - 6 -
small effect. Similar results have been obtained with NaDTSS at concentrations of 1.7 ppm
(corresponding to a molar ratio of anionic surfactant to quat of 0.10) and 0.4 ppm, respectively.
NaDHSS was preferred as it produced clear solutions at all tested concentrations. 5Table 1 Example
No. Quat Sulfonate Sallonate/Quat Molar Ratio Foam,Volume tatLI Time to No Foam [Si Type
Amount [Final Type Amount 113Inni Initial 30 s 1 50-658 10 - - 0 25 10 >30

Preferably, the low foam formulation comprises 5 to 80 wt.%, more preferably 10 to 50 wt.%,
based on 100 wt.% total formulation, of the at least one biocidal quaternary ammonium and/or

phosphonium compound.
5 The low foam formulations of the present invention are stable single phase clear solutions.

Preferably the low foam formulation contains at least one performance additive such as a dye or

perfume.

10  Still another object of the invention is a method for killing or inhibiting the growth of
microorganisms, zooplankton, algae and/or fungi comprising applying the above formulations

to an aqueous system or to a porous or hard surface.

In a preferred embodiment the porous or hard surface is wood, metal or plastic.

15
In another preferred embodiment the formulation is used as a wood preservative.
In still another preferred embodiment the formulation is used as a disinfectant or sanitizer for
hard surfaces.

20

In yet another preferred embodiment the aqueous system is selected from the group consisting
of cooling waters, waste waters, waters used on oil fields for injection, test or recovery

purposes, recreational pool or spa waters, ballast water, and pulp or papermaking slurries.

25  Most preferably, the aqueous system is cooling water, ballast water or recreational pool or spa

water.
Particularly preferred is the application as algaecides in pool or spa waters.

30  Preferably, the aqueous system contains from 0.1 to 100 ppm, preferably from 0.5 to 50 ppm, of

the biocidal quaternary ammonium and/or phosphonium compound.
The invention is further illustrated by the following non-limiting examples.

35  Examples
Method:
Test solutions were prepared from the selected quaternary ammonium compounds and the
selected anionic surfactants in 20 °C tap water (pH = 7-8, Total Hardness = 160-300 ppm as
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CaCO; and Total Alkalinity = 150-250 ppm as CaCO;). 150 mL of each test solution was
added to a 250 mL stoppered graduated mixing cylinder, the solution was agitated by inverting
the cylinder ten times and the foam volume measured immediately after agitation and again
after 30 seconds settling time. Also measured was the time for total collapse of the foam (“time
5  to no foam™). All quat concentrations in ppm or percent are on a weight basis and refer to the

actual content of active ingredient, unless otherwise indicated.

Example 1 (Reference Example) A

An alkyl (67% Cia, 25% Cj4, 7% Cis, 1% Cs 10,15) dimethylbenzylammonium chloride
10 (ADBAC; Barquat® 50-65B, Lonza Inc., Allendale, NJ) was selected as a representative

quaternary ammonium compound for foam evaluation. As shown in Table 1 below, ADBAC

produced a substantial amount of foam, generating an initial foam volume of 25 mL and

maintaining 10 mL of foam after 30 seconds. As a comparison, the foaming behavior of the

polymeric quat poly[oxyethylene(dimethyliminio)ethylene(dimethyliminio)ethylene dichloride]
15 (WSCP; Buckman Laboratories International, Inc., Memphis, TN) was also tested.

Example 2

The effect of the anionic surfactant sodium dioctyl sulfosuccinate (NaDOSS) on ADBAC

foaming was determined as decribed above. The results are shown in Table 1 below. The
20  addition of only a 0.1 molar equivalent of NaDOSS relative to the active quat reduced the initial

foam volumes by 85 percent from 25 mL to 4 mL. Even the application of only a 0.02 molar

equivalent of NaDOSS resulted in merely 6 mL initial foam volume and complete foam loss

within 10 seconds.

25 Example 3
The ability of NaDOSS to control foam at low concentrations of quaternary ammonium
compounds, as they are frequently utilized in water treatment applications such as swimming
pool algaecides, was tested at quat concentrations of 2 ppm using the methodology of Example
2. For comparison purposes one test was performed without addition of NaDOSS. The results
30  are shown in Table 1 below. It has been found that NaDOSS concentrations as low as 0.05 ppm

can control foaming at 2 ppm quat concentration.

Example 4

The alternative anionic surfactants sodium dihexyl sulfosuccinate (NaDHSS) and sodium ditri-
35 decyl sulfosuccinate (NaDTSS) were also tested as foam reducing agents using the method-

ology of Example 2. The results are shown in Table 1 below. It has been found that NaDHSS

concentrations as low as 1.1 ppm controlled foaming of 10 ppm quat (corresponding to a molar

ratio of anionic surfactant to quat of 0.10) while concentrations as low as 0.2 ppm still showed a
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small effect. Similar results have been obtained with NaDTSS at concentrations of 1.7 ppm
(corresponding to a molar ratio of anionic surfactant to quat of 0.10) and 0.4 ppm, respectively.
NaDHSS was preferred as it produced clear solutions at all tested concentrations.

5 Table 1
Example No. Quat Sulfonate Sulfonate/Qflat Foan[ln:;?]lume Time to No
Type Amount Type Amount Molar Ratio Initial 30 Foam [s]
[ppm} {ppm}
1 50-65B 10 — — 0 25 10 >30
1 WSCP 10 — — 0 0 0 <1
2 50-65B 10 NaDOSS| 13 0.1 4 0 5
2 50-65B 10 NaDOSS| 0.26 0.02 6 0 10
3 50-65B 2 — — 0 20 0 20
3 50-65B 2 NaDOSS| 0.05 0.02 10 0 5
4 50-65B 10 NaDHSS| 1.1 0.1 10 0 8
4 50-65B 10 |{NaDHSS| 02 0.02 20 4 >30
4 50-65B 10 NaDTSS 1.7 0.1 10 0 4
4 50-65B 10 NaDTSS| 0.4 0.02 20 2 >30
Example 5

As shown in the preceding examples, NaDOSS can be applied separately to quat-containing
solutions to achieve the desired foam reduction. However, for practical reasons, in particular
10  ease of application, it is desirable to provide single formulations (concentrates) containing the
quats and the anionic surfactants in an optimized molar ratio. Therefore the phase stability of
two formulations containing Barquat® 50-65B and NaDOSS was tested. The results are shown

in Table 2 below.
15 Table 2
NaDOSS/Quat Molar Ratio [Quat Content [%]|NaDOSS Content [%]| Appearance
0.02 49.2 1.2 Single phase, clear
0.10 46.1 5.8 Single phase, clear

It has been found that clear phase-stable formulations containing NaDOSS and ADBAC in
molar ratios of 0.02 and 0.10 can be prepared. Test solutions with 10 ppm quat were prepared
from these formulations and showed essentially the same foaming behavior as those of

20 Example 2.



0.1100 4 4 50-658 10 NaDTSS 0.4 0.02 20 2 >30 Example 5 As shown in the preceding examples,
NaDOSS can be applied separately to quat-containing solutions to achieve the desired foam
reduction. However, for practical reasons, in particular 10 ease of application, it is desirable to provide
single formulations (concentrates) containing the quats and the anionic surfactants in an optimized
molar ratio. Therefore the phase stability of two formulations containing Barquat(r) 50-658 and
NaDOSS was tested. The results are shown in Table 2 below. 15Table 2 NaDOSS/Quat Molar Ratio
Quat Contenﬂ(\m‘]pNehDOSS Content ro] Appearance 0.02 49.2 1.2 Single phase, clear 0.10 46.1 5.8
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Example 2. dynamic foam test consisted of recirculating a 1.5 liter water sample through a large graduated
5  cylinder at a flow rate of 5.7 liter/min (1.5 GPM). The water conditions were: total hardness (as
CaCOs;) 280 ppm, total alkalinity (as CaCOs) 164 ppm, temperature 22 C, and pH =7.3.
Master solutions of the test formulations were added as necessary to achieve the reported

concentrations. The results are compiled in Table 3 below.

10 Table 3
Sample Stabilized Foam Height After 5 Minutes (cm)
LF 7.25-8.0
LF + 0.02 mol NaDOSS 4.0
LF + 0.02 mol NaDHSS 6.0

Both tested compounds significantly reduced the foaming properties of 90 ppm active dioctyldi-
methylammonium chloride (Bardac® LF 18, Lonza Inc.). As shown in Table 3, the addition of
NaDOSS at a molar ratio (sulfosuccinate/Bardac® LF 18) of 0.02 provided a 50% foam
15  reduction, from 8 cm to 4 cm, while addition of NaDHSS at the same molar ratio provided a

25% foam reduction.

Example 7

The phase stability of two formulations containing Bardac® LF 18 and NaDOSS were tested.
20  As shown in Table 4 below, formulations containing NaDOSS at molar ratios of 0.02 and 0.05

are compatible, providing clear, single phase solutions.

Table 4

NaDOSS/Quat Molar Ratio|Quat Content [%]|[NaDOSS Content [%] Appearance
0.02 51.0 1.5 Single phase, clear
0.05 50.0 3.6 Single phase, clear




- 7 - Example 6 Sodium dioctyl sulfosuccinate (NaDOSS) and sodium dihexyl sulfosuccinate
(NaDHSS) were tested in a dynamic recirculation foam test designed to simulate cooling applications.
The dynamic foam test consisted of recirculating a 1.5 liter water sample through a large graduated 5
cylinder at a flow rate of 5.7 liter/min (1.5 GPM). The water conditions were: total hardness (as
CaCOg3) 280 ppm, total alkalinity (as CaCO3) 164 ppry, temperature 22 C, and pH = 7.3. Master
solutions of the test formulations were added as necessary to achieve the reported concentrations.
The results %Eﬁﬁ)@piled in Table 3 below. 10Table 3 Sample Stabilized Foam Height After 5 Minutes
(cm) LF 7.25-8.0 LF + 0.02 mol NaDOSS 4.0 LF + 0.02 mol NaDHSS 6.0 Both tested compounds
significantly reduced the foaming properties of 90 ppm active dioctyldi- methylammonium chloride
(Bardac(r) LIt 18,A sretothfon corirolingrfaanT tisteaBoria apiailiepus SRS BRIASAISHSF S
(sulfosuccinate/Bbistad4l jlidtehrohthMdmuayhdthaphosphiaanmkorgdustipsaidrorit® ¢ votgdsong, while
addition of NaDH@g AlithenssiieithQIahd aHRMEIHEdA13R Yorfe N riRE oA ro@iniled: o The phase
stability of two formutlations containin%r%rg%:é%{ff i%8 %r(}gn I\é)%l[l) %%Webeoﬁ%sg)ag.zzore erg{;ulown in
Table 4 below, fo?r‘fwau?gfﬂ)rﬁgl%nr?t%fj%%g a SUMOIAr rAli0S of 0.02 and 0.05 4 compatible,
providing clear, sthgfd BHA9R soR#ADALUPADRYHNaDOSS/Quat Molar Ratio Quat Content [/0] NaDOSS
Content IN Appearance 0.02 51.0 1.5 Single phase, clear 0.05 50.0

2. The method of Claim 1, wherein the molar ratio of anionic surfactant to quaternary

10 ammonium and/or phosphonium compound is from 0.001 to 0.05.

3.  The method of Claim 1 or 2, wherein the at least one quaternary ammonium and/or
phosphonium compound is selected from
(i) acompound having the formula [QRleR3 RY" X" (1), wherein
15 Q is nitrogen or phosphorus, preferably nitrogen;
R'and R? are independently unsubstituted or hydroxy-substituted linear or branched
Ci-q alkyl; ~(CH,CH,0),,CH,CH,0H, or (CH,CH(CH3)0),CH2CH(CH3)OH,
where m in each molecule independently is an integer from 1 to 10;
R? is an optionally substituted benzyl, ethylbenzyl, naphthylmethyl, or linear or
20 branched Ce5; alkyl;
R* is an optionally substituted benzyl, ethylbenzyl, methylnaphthyl, or linear or
branched C\_»» alkyl or —R3(0)s(CsH4)R®, wherein nis 0 or 1;
R’ is substituted or unsubstituted C,_s alkanediyl or —(CH,),~O—(CH,)q— wherein p
and q independently are integers from 1 to §;
25 R® is hydrogen or a substituted or unsubstituted, linear or branched C,-2 alkyl;
and X is a monovalent or one equivalent of a polyvalent anion;
(1)) a compound having the formula RPRPRY'RZQX™ (1I), wherein
Q is as defined above,
R'®, R, R?!, and R* are independently linear, branched, cyclic or any combination
30 thereof saturated or unsaturated hydrocarbyl groups,
X is a monovalent or one equivalent of a polyvalent anion,
and the sum of the carbon atoms numbers of R, R, R*' and R* ranges from 10 to
50;
(iii) a polymeric quaternary ammonium or phosphonium biocide; and
35 (iv) a mixture of two or more quaternary compounds of any of (i) to (iii).




3.6 Single phase, clear - 8- Claims 1. A method for controlling foam formation in an agueous system
containing at least one biocidal quaternary ammonium and/or phosphonium compound, said method
comprising 5the addition of at least one anionic surfactant in a molar ratio of anionic surfactant to
guatemary ammonium and/or phosphonium compound of from 0.001 to 0.2, preferably 0.001 to 0.09,
to said aqueous system. 2. The method of Claim 1, wberein the molar ratio of anionic surfactant to
guaternary toammonium and/or phosphonium compound is from 0.001 to 0.05. 3. The method of

Claim 1 or 2 avhem@iiReéd IFatans GURRIAIRY mﬁﬁW%ﬁh g@em@a@mmn@ww
selected from (i) aye §1g%g|agf{}wngé%qnflo§r%[g@ F% Rél]+ gﬁgﬁlkWheﬁematlgrQols n‘bggen or

phosphorus, preferably are indepen y lifisubstitute ydroxy substituted
linear or branched €2 % lgéik@ ‘%@é&ﬁ%ﬁ‘&%ﬂﬂl%ﬁ Corrz pbpiband ¢E pxsbIHE®1 2CH(CH3)0H,
where m in each molecule independently is an integer from 1 to 10 R3 is an optionally

substituted benzyThethithed oyIChaplshylmethykiarkieatlecedruanches &p-danabang Bt ad
optionally substityfeghbgnzpethylbenzyl, methylnaphthyl, or linear or branched C1_22 alkyl or
-R5(0)"(C6H4)R6, wherein n is 0 or I; R5 is substituted or unsubstituted C1_8 alkanediyl or
-(CH2)p-0-(CH2)g- wherein p and q independently are integers from 1 to 8; 25R6 is hydrogen or a

substituted dt-uns d of dex 06 Clpiarch&Scwharzin the apleasikeng aniogAcvERaSiDhe equivalent
of a polyvalent arsaifiprmteompound having the formula Rl 9R20R21R22ir P.X: (II), wherein Q is as
defined;gbove, RI9, R20, it n 21, and R22 are independently linear, branched, cyclic

or any combination. 30thereof.saturated.or yns ted. hydrocarbyl groups,. X a monovalent or one
equivalent o?n a pgllqy}vé? t}gt gmgsn an%ﬁ?émssl:{r% g?t tﬂ%'erel é’ﬁa 3 fﬁ%sg %urﬁBé) 1§33} 2R and R22
ranges from 10 1158 ®8<tiii) a polymeric quaternary ammonium or phosphonlum biocide; and 35(iv) a
mixture of two or more quaternary compounds of any of (i) to (iii). -9- 4. The method of Claim 3,

wherein the gluatanaieseaOORhes dhe o BRARRIRE dnionic surfactant is selected from

15 the group consisting of diamyl sulfosuccinate, dihexyl sulfosuccinate, dioctyl sulfo-

succinate, ditridecyl sulfosuccinate, the potassium, sodium and calcium salts of any of the
foregoing, and any mixture of any of the foregoing sulfosuccinates and salts.

9.  The method of Claim 8, wherein the at least one anionic surfactant is selected from the
20 group consisting of dihexyl sulfosuccinate and the potassium, sodium and calcium salts
thereof.

10.  The method of Claim 8, wherein the at least one anionic surfactant is selected from the
group consisting of dioctyl sulfosuccinate and the potassium, sodium and calcium salts
25 thereof.

11.  The method of any of Claims 1 to 10, wherein the aqueous system contains from 0.1 to
100 ppm, preferably from 0.5 to SO ppm, of the biocidal quaternary ammonium and/or

phosphonium compound.

30
12. A single-phase liquid low foam formulation comprising at least one biocidal quaternary
ammonium compound and at least one anionic surfactant, wherein the molar ratio of
anionic surfactant(s) to quaternary ammonium compound(s) is from 0.001 to 0.2, prefera-
bly from 0.001 to 0.09 and more preferably from 0.001 to 0.05.
35

13.  The formulation of Claim 12 comprising 5 to 80 wt.%, preferably 10 to 50 wt.%, based
on 100 wt.% total formulation, of the at least one biocidal quaternary ammonium and/or
phosphonium compound.




X-, Q is as defined in Claim 3, both Ri and R2 are C1_4 alkyl, R3 is a linear or branched C6-22 alkyl,
R4 is benzyl or a linear or branched C1-22 alkyl and X- is chloride. 55.The method of Claim 3 or 4,
wherein X- is selected from the group consisting of1/2C0i-, HCO3- and OFF. 6.The method of any of
Claims Ito 5, wherein the at least one anionic surfactant is a sulfonate. 10 7. The method of any of
Claims Ito 6, wherein the at least one anionic surfactagt is a diester. 8. The method of Claims 6 and 7,
wherein the at least one anionic surfactant is selected from 15the group consisting of diamyl
sulfosuccinafg, difgexpSHlasEsiNaEnHiowY ! S\WiRmiskecinBie ofiisidagylov iR seBatirante
potassium, sodiurr&gand calcium salts of any of the foregoing, and any mixture of any of the foregoing
sulfosuccinates afid Safts. 9. The method of Claim 8, wherein the at least one anionic surfactant is
selected from the 20group consisting of dihexyl sulfosuccinate and the potassium, sodium and calcium
salts thereofl 510.ATinetimd tho#itinglairmBbiting thinerow thtdE micronesamoricabzad aogior fungiceidd from
the group consistipgHtidinapAsHi appseRalR BnthtieipeEssiyet, Glatlisrizand calcinmysadis 25thereof
11. The method of any of Clai t in the aqueous system contains from 0.1 to 100 ppm,
preferably from O%SthQBrp%gﬁi?ﬁﬁﬁ%&%%%gtemary ammonium and/or phosphonium compound.
12. A single-phase liquid low foam formulation comprising at least one biocidal quaternary ammonium
compound atfd afllesivethod effdain ddsfabesein i peeoutee vl syifasRibFantbmetalorRlpsHe(s) to
guaternary ammonium compound(s) is from 0.001 to 0.2, preferably from 0.001 to 0.09 and more
preferaply from 09Q1 (010.95¢ &RihNS fRHBAIRE Bhfpimd L & CRaRNaIRG R e Wii¥e. preferably 10
to 50 wt.%, based on 100 wt.% total formulation, of the at least one biocidal quaternary ammonium
and/or phosphonium compound. - 10 - 14. The formulation of Claim 12 or 13 containing a dye or
perfume or dther Pesfoethash e Gaimile. whersintherfornriamditused b disly fertegoaapngzer tor
microorganisms, edghenefacbor fungi, said 5method comprising applying the formulation of any of
Claims 12 to 14 to an agueous system or to a porous or hard surface. 16. The method of Claim 15,
Wherelrlmsthe pproys or Qt%% %%'6@?% [ sz%RQre{H%%%'ag%%@éégsﬁ&ﬁ%lseT&‘i‘eH‘ﬁH}k?%%%@E&%%@’ wherein
8. The méthod of

the formiulatior is USed as a woo preservative. 5, wherein the formulation

Im
is used as a disinfEtfERIGOSHRRVAlerSy WATG Lalfsbetes isggfﬂé)%%%ﬁiﬁd%éf‘@?ﬁﬂﬂnlée, \Wierein the
aqueous system fscostey@aioses, ticerepbenrieandiotisng vfatersliba)levhreatsr,pad lDREP3PHaters used on
oil fields for injectigiridgsh@riéscovery purposes, recreational pool or spa waters, ballast water, and
pulp or paper-making slurries. 20 20. The method of Claim 19, wherein the aqueous system is cooling

water, ballast water or recreational pogol ci{ %at ater. 21. The mestrggo Oof %l im gﬁlgsrtzo tgyh?rein the
aqueo? sy<im LBAMATOR hIRd 2 Whert s MUY S SV SEI from 05 (B 50 ppm. HPEE Blocidal
quatemary ammordretignel/pedspispaptium compound.

21.  The method of Claim 19 or 20, wherein the aqueous system contains from 0.1 to
100 ppm, preferably from 0.5 to 50 ppm, of the biocidal quaternary ammonium and/or

25 phosphonium compound.




