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organosilicone surfactants is taht foam generated fromthese products is
difficult to control. Organosilicone surfactants, especially trisiloxane
al koxyl ates (TSA), are ablEﬁ)AM@@N[l'R@UAGEmmRS surface tension of spray
solutions to values below 21 mN'm At these low values it is

SILICONE SURFACTANTS IN AGRICULTURE

BA ROUND OF VENTION

5 One of the most common deficiencies with agriculturai adjuvants comprised of alkoxylated
organosilicone surfactants is that foém generated from these products is difficuit to control.
Organosilic?ne surfactants, especially trisiloxane alkoxylates (TSA), arc able to reduce the
aqueous surface tension of spray solutions to values below 21 mN/m. At thesc low values it is
difficult for conventional foam control agents, such as, polydune’thylsﬂoxanes (PDMS) to sptead

10  at the liquid/air interface, because the bulk surface tenslon of these foam control agents is sumlar
to the aqueous surface tension of these organosilicone surfactants
In a related publication, EP 0046342 discloses the use of an antifoam in a detergent
composition containing a PDMS, and a silicone-polyoxyalkylene comb c0polymer (“Copolymer”)
The Copolymer therein is a spreading agent for the defoamer composition, not a-defoamer. US
15  Patent No. 4,514,319 to Kulkarni et al. also describes the usc of a Copolymer as a component in

an antifoam composition as a spreading agent and an cmulsifier, but not as a foam control agent

(“FCA”).

Summary of the Invention
20 The present invention teaches Copolymers with a low degrce of polymerization (3 to 4 Si

units) provide control for foams generated by organosilicone based surfactants in water and
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because the bul k surface tension of these foamcontrol agents is simlar

to the aqueous surface tension of thse organosilicone surfactants.
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5. wherein a=3to4,zis 1 to 15, R*is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl.

DETAILED DESCRIPTION OF THE INVENTION
1t is an object of this invention to provide an SA composition for use in agricultural
formulations that gives improved foam contro] for foams generated from organosilicone

10  surfactants in aqueous systems, especially relative to conventional PDMS based FCA's. Itis

another object of this invention to provide a water insoluble SA FCA that is solublc in a surfactant

matrix comprised of 2 Copolymer alone or in mixturcs wifh nonsilicon (i.e., not Si based)

surfactants. FCA’s which arc insoluble in the surfactant matrix cause the mixture to phase

separate in a short period of time, requiring the aj)plicator to remix the components prior to use to -

15  ensure full efficacy and are undcsirable. A further object of this invention is to provide a clear,

homogeneous, low foaming agricultural formulation having 2 water insoluble SA FCA, and a

water solublc or dispersible TSA when said formulation is used in an aqueous mixture.

The compositions of thc present invention are comprised of a surfactant matrix, a SA FCA

and optional ingredients which are to be placed in water. Novel low foam agricultural adjuvant

20 compositions comprise a compatible mixture of about 0.1% to about 50 % by weight of a SA

FCA., and from about 99.9% to 50% by weight of the surfactant matrix. In the formulation, there
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.surfactants in water and

-2- formul ati ons containing the sane without the need for an addit.i onal
antifoam conponent. The siloxane al koxylate ("SA") FCA of the ‘present

i nvention is a conpound of the formula

( CH| &f thegdiyvant composition (i.e., SA FCA and Copolymer surfactant) present in combination with

Sigq Si O(CH[err])[err]][err] [STOCH err]Rlerr]][err]Si(CHerr])[err] (1)

wher einractive ingredientf ©g.2a pesticide] dt 11993 &Y flei %Fomauwe:ﬁ prRaehele group of the
formul a C[err]H[err]O(Crerr]H[err]O)[err] err] wheréina=31to4, zis |

to 15 R err] is hydrogen, a hydrocarbon radical of 1 to 4 carbons or
acetyl . .

SURFACTANT MATRIX
5 The surfactant matrix is made up of at Ieast one organosilicone surfactant, preferably a -
trisiloxane alkoxylate, that is dispersible or soluble in water, ¢.g., 0.025 to 1 % by weight
solubility iq water at room temperature. The organosilicone surfactant is of the structurc
R*(CHy):SiO[SiO(CHy): MSIOCH:R?].Si(CH:),R® (1) wherein b is 0 to 100, ¢ is 1 to 50 and B’
is an alkyl of 1 to 4 carbons, hydrogen, hydroxyl or a polycther. | The polyether may be of 200 to
10 3000 molecular weight and may be a mix of ethylenc oxide (EO) and propylene oxide (PO) with
10 t0 90 % PO, and between 90 and 10% EO by weight, The polyether may be random or
blocked and may be uncapped (i.¢., -hydroxy terminated) or capped with an alkyl of one to four
carbons or an acetyl. “b” is preferably 0 to 1, most preferably 0, C is prefcrably 1 to 2, most
preferably, 1 and the polyether prefcrably has a molecular weight between 200 and 600. This
15 surfactant is an agricultural adjuvant and should be sclected from those which:function as such.
For cxample SILWET L-77® silicone is such a commercially available adjuvant, from OSi
Specialties, Inc. of Danbury, CT.
The surfactant matrix may also incorporate organic based cosurfactants that have an
average of less than or equal to tcn carbons in the main chain. (not including branching from the

20  main chain) of the hydrophobic group. Examples of these short chain surfactants are

n'imethylnonanol ethoxylates (e.g., TERGITOL® TMN-6, Union Carbide Corporation, Danbury,

CT), (isodecyl alcohol cthoxylates (e.g., RHODASURF® DA-630, Rhone-Poulenc, Cranberry,
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.invention to provide an SA conposition for use in agricultural

formul ati ons that gives inproved foamcontrol for foanms generated from
organosilicone surfactants in aqueous systens, especially relative to
conventional PDVMS based FCA's. It anot her object of this invention to
pr ovN: adkykpolyghicosides (sigs, mmmrﬂmn Herlel CbiperdtionCinoinhad, (M), natrix
conprised of a Copol yner alone or in mxtures with nonsilicon (i.e., not Si -

base uy f i ns in the surfactant matrix
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present invention are conprised of a surfactant matrix, a SA FCA and

opt i FassippanysrNDi dfithe cohirfictant & used, ke ploportion Ioﬁthb&ir@(nos:lieo‘nﬁé sutfavtahrd fthe
agricul tural adjuvant

organic cosuxjfactant contained in the surfactant matrix is in the ratio of 1 to 99% by weight of the

organosilicone to 99 to 1% of the organic cosurfactant.
COPOLYMER FOAM CONTROL AGENT
The structure of the SA FCA is set forth above at formula (1). The FCA must be insoluble

10 in watcr at concentrations 2 0.1 wt% and must be soluble or form ;':1 stable dispersion (i.?.., docs
not readily phase separate) in the surfactant matrix at greatcr than 50 wt % at ambicnt conditions.
In the formula above Y is preferably 1, X is prefcrably 0, a is preferably 3, z is preferably 1to 5,
and R? is preferably hydrogen.

OPTIONAL INGREDIENTS .

15 Optionally, thc composition can includc from about 0.1 to 3 % by weight of a
hydrophobized silica filler, for example, TULLANOX® 500 (Tulco), and AEROSIL® R-812
(Degussa). Whilc such a foam breaking substance may be added, the present composition may be
esscntially free of FCA’s other than the SA FCA.

| . The compogition may also include active ingredicnts, including, jet dyes, coating resins,

20  permanent press resins or an agricultural active ingredient, ¢.g., a pesticide. The tenm "pesticide”

as used herein, any compound used to dcstroy pests, including herbicides, fungicides, insecticides,

rodenticides and the like. The term specifically includes oily materials not otherwise toxic but
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.weight of a SA FCA and from about 99.9%to 50% by wei ght .of the
surfactant matrix. In the fonulation, there Lo

- 3- is the adjuvant conposition (ie., SA FCA and Copol yner “surfactant)
present in conbination with an active ingredient, e.g., a pesticide, at

1- 95AFKgrtRasg Heedas pepficidastin the desfgictian efiaphids, scalriRseCEAMI thilik: by
suffocation (e.g., by clogging their spiracles). lllustrative examples of pesticides which can be
employed in the present invention include, but are not limited to, growth regulators,
photosynthesis inhibitors, pigment inhibitors, mitotic disruptors, lipid biosynthesis inhibitors, cell

5  wall inhibitors, and cell membrane disruptors. Some specific examples of pesticide compounds
that can be used in the compositions of the invention are phenoxy acetic acids, pyridate _
norflurazone: trifluralin; glyphosate, clethodim, flusilazole, permethrin, isoxaben, paraquat,
glufosinate; and bromoxynil. The amount of pesticide employed in compositions of the invention
varies with the type of pesticide employcd and is known to one of skill in the art.

10 |
MANUFACTURE

The manufacture of the SA FCA and fhe Copolymer surfactant are well known in the art.
The organic surfactants, silica and pesticides generally are commercially available and are well
known in the art to manufacture.

15 The composition is prepared by combining the components in a desired ratio, and mixing
thesc ingredients according to eonvenﬁOnal methods that will provide a clcar to slightly hazy,
uniform product. Mixing by mechanical agitator or a mechanical shaker are examples of such
methods. When the optional silica is included in the composition it is first added to the SA FCA
component using high shear mixing, such as a Lightnin’ mixer.

20
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preferably a trisiloxane al koxylate, that is dispersible or soluble in
water, e.g., 0.025to | %by weight solubility in water at room
tenperature. The organosilicone surfactant is of the structure -
Rlerr](CHerr])[err]SIAS O CHerr])[err]][err][SIOCCH err]Rerr]][err]Si (CH

T bl LS A i e .

pol yet her _may be of 200 to 3000 nol ecul ar, wei ght, and y, be a m x of

ot hy | Breadiivan compysitiens of s A 4 e srFicfaningirix 210 4dId0 S0, and
bet ween 90 and 10% EO by wei ght. The pol yether may be random or bl ocked
and niagrddtentsywnnskt up ageiculturblformulgtions; e dnecih” ormulgtions! Alternativelyithe/ | of

one to four carbons or an acetyl. "b" is preferably O to 1, nost
prefe el add @tﬁéﬂ&iv)é'ﬂ%%&e&’t, ARGifactitit Ha0ia Defore dr &0 thdyardol yet her
pr ef e$§§dyA%g‘¥ ae nol ecul ar vveilg t betavr\l/een a2‘:00 and 600. This sue?f actant is

) L, SRR O RR o A W ARl 11
a\{ai | gr?llxﬁio%?joy Xn%lr;]ta’sol]:/{a&rgug? ias IPiF.) (a%rgplyﬁein%sglyclopgﬁd tﬁg liEg nﬁé‘x\rﬂ%ionga-ie made as
known in the .art and may require standard emulsifiers, though they should contain on average less
than 10 carbons in their main chain, not including branching within such chain.
The formulations are mixed with water for usc on crops, and generally are added to water
10 at 0.001 to 5 weight pércent. Th'e compositions of the present invention will not phase separate in
the formulation, so it makes it easy to add the formulation to the water and there will not be an
uneven distribution of products when the formulation is added to the water. The compositions of
the prescnt invention most preferably are used where foam is a problem such as in mix and spray
tanks containing organosiliconc adjuvants which are to be spray applied to crops.
15 |
EXAMPLES
The following examples arc presented to further illustratc and explain the present
invention and should not be take.n as limiting in any regard. Unless otherwise indicated, all parts

and percentages arc by weight, and are based on the weight at the particular stage of the

20 proccssing being described.
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have an average of less than or equal to ten carbons in the main chain
(not” including branching fromthe nmain chain) of the hydrophobic group.
Exanpl es of these short chain surfactants are trimethyl nonanol -et hoxyl at es
(e.g., TERATO.[err] TWMN\-6, Union Carbide Corporation, Danbury, CIT),

(Cir s ﬁggﬁ"y ,ﬂe%gﬂramé Srhiporefits 3f this SielArtREASI dre BésATE inhis %ﬁaﬂﬂ@! encj ;

%!' ﬁg:'ﬂﬁ%ﬁg}{)@x gt?-:s gregpréparg?bywyclf& eqmlllb %t(i)gn?ds H?h léﬁ in gﬁzcgz?ers? Hzemistry and
Technology (CRC Press, 1991, pages 1 to 6, and U.S. Pat. No. 5,145,879 to Budnik, et. al.).
The intermediates were then used to prepare a number of alkyleﬁeoxide modified silicones. A

5 reaction vessel containing 529.3 g (2.379 moles) of an SiH intermediate (Mc;SiO[MeSi(H)Ol,.0
SiMe;) and 94.1 g (0.578 moles) allyl alcohol propoxylate (AAP) (ARCO Chemical Company, '
Newtown Square, PA) was heated to 90°C while under a nitrogen blanket. The reaction was
catalyzed with 1.5 mL of chiloroplatinic acid solution (1.0 wt% in cthanol), baspd on the total
charge. The reaction mixture exotherm was maintained between 90 and 110°C while thf:

10 remaining 376.6 g (2.310 moles) of AAP was added dropwisc. The reaction mixture was allowed
to stir at 100°C for 20 minutcs after the addition of the AAP is complete. The product showed no
residual SiH when introduced to a fermentation tube containing KOH/water/ethanol solution.
The product was cooled to 70°C and neutralized with 70 g NaHCOs3, and stirred for an additional
bour. The product was filtered, and stripped on a Rotovap at 70 °C /< 5 mm Hg for 2 hours.

15  The resulting product was a clear pale amber liquid, with a Brookfield viscosity.of 10 cps at 25.
°C, using spindle LV 2 at 60 rpm. This material is shown as SA-1 in Table 1.

Using this proccdurc, various SA FCA werc prepared, having the general structure
(CHs); SiO[SiO(CH:),)[SIOCH:R}¥Si(CH;)s

'iwherein the values for X, Y and R, the type of alkyleneoxidc group contained in the SA

20 component, are varied as listed in Table 1 below.

Table 1 - Structures of Siloxane Alkoxylate FCA’s

————— | . Water (¥
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Al lentown, PA). In addition, the surfactant matrix may include
polyal kyl eneoxi de copol ynmer surfactants, such as copol yners of

pol yoxyet hyl ene and pol yoxypropyl ene (e.g, PLURONI (Jerr] surfactants, BASF
Cor poration, Parsippany, NJ). If the cosurfactant is used, the proportion
of tQem osiXi cone surkactant to thR organi c_cosur §gilabRnt contained in
t he spu:i% actant gmatrix is ip the r aig, B (C: i, bRH99% by wRoght of the

orgaggpsi liconego 99 to 1% of the ¢ & rfact ant iy, COPOLYMER FOAM
CONT&Ls AGENT _an The‘ structu@%gd‘gg%% FCA is t forth above at
FCA

f rnTuIa (D). nust' be insold er at concentratlons [err]
d&n%and rTEgt be soI uble or forma stable dispersion (ie, does not

rea P‘}‘Pﬁ'ﬁ%% E\S&P%"c%) in the surfactant matrix at greater than 50 wt % at

anbi 3Amd condidPons. 1 n Bfe fonul SHREHOrH preferadoy 1, X is

pref&ﬁelbly 0, #0is preferd@y 3, zGC:BPG@HORHY | to Mo and Rlerr] is

pr ef 8AeD| y hydrﬁgen. OPTFONAL INGEEB&GZNEHGO)HBu No .

10

1. Water solubility tested at 0.1 and 5 wt% , at 25°C.

Tables 2 and 3 gives a description of the surfactants, which comprise the surfactant matrix of the

following examples, either as the sole componcnt or in combination with another surfactant.

15
Table 2 - Description of Trisiloxane Alkoxylates
Component Description
TSA-A Trisiloxane Ethoxylate, 7.5 EO, Methyl Capped: SILWET L-77°
TSA-B . | Trisiloxane Ethoxylate, 7.5 EO, Uncapped; SILWET® 408
TSA-C Trisiloxane Ethoxylate, ~8 EO, Acetyl Capped (Competitive Product)
TSA-D Trisiloxane Alkoxylate, ~6 EO, ~3 PO, Uncapped (Competitive Product)
Table 3 - Cosurfactants
Nonsilicon Surfactant Description
TMN-6 Trimethylnonanol Ethoxylate, ~6 EO
DA-6 Isodecyl Alcohol Ethoxylate, ~6 EO
0-4 Octyl Alcohol Ethoxylate, ~4 EO
AD-30 Acetylenic Diol Ethoxylate, ~30 EQ
PAO-1 Polyalkyleneoxide Copolymer (Block) EO/PO/EQ, ~20% EO |
20 Example2
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.a hydrophobi zed silica filler, for exanple, TULLANOX 500 (Tulco), and
AERCSI L[ err] R-812 (Degussa). Wiilc such a foam breaki ng substance, may be
added, the present conposition may be essentially free of FCA's other than

t he SA FCA. The conpositon may al so include active ingredients,

i ncl udi ngTabletd dénRastrtesthhi e SASE Hthis indtit m@ﬁﬁﬁnﬁb cheﬁls WBfo éncﬁﬁs
agrlcultural actlve i ngredient, e.g., a pesti ci de. term "pésticlde"
as u %Q h | .udin r b |des,
fungrci e | nsec aCﬁgl H-B‘dr ent | &éﬁcfoﬁﬁgeﬁnkéa%ﬁ%vpg?rﬁf Bled A
speci {j cal Ia/x I ncl udss oily materi al_l% not ot herwj se toxic

_ 5. with aspatula to provide a uniform mixturc. The mixture was allowed to stand undlsturbed for 1

hour at ambicnt temperatures. The clarity of cach mixture was determined visually. The SA’s of
5  the present invention provide homogeneous mixtures with the various surfactant components,

while a conventional silicone oil used as a FCA (PDMS-350), is insoluble in the surfactant matrix. : -

Table 4 - Compatibility of Foam Control Agents in Surfactant Matrix

Formulation Number

10 Weight Percent
Component a b ¢ d e f g
TSA-A 50 50 25 50
TSA-B 50 :
TSA-D : 50 25
SA-1 50 50 25
SA-2 a 50 50 25
TMN-6 50
PAO-1 : ' 50 Lo
PDMS-350 ' _ 50
Total 100 100 100 100 100 100 100
Solubility Clear | Clear | Clear | Clear | Clear | Clear | Cloudy/Scparates

Example 3
Table S provides the composition of surfactant matrix formulations containing a
15 SAFCA. Foam control was assessed by placing 10&\1. of 0.1 wt'% of the FCA/surfactant matrix
in a 8 dram vial, and agitating the soluﬁon on a wrist action shaker for one minute. The foam

height was recorded as a function of time. TSA’s with the SA FCA were compared to aqucous

solutions of the TSA alone.

e
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_insects, and the like by suffocation (e.g., by clogglng their spiracles).
“Ill-ustrative exanpl es of pesticides which can be enpl oyed in the present

i nvention include, but are not |limted to, gowh regul ators,

phot osynt hesi s inhibitors, pignment inhibitors, mtotic disruptors, lipid

bi osyhate8i s inhibitors, ceII wal | inhibitors, and cell nenbrane

di sruptors. Sone speC|f|c exanpl es of pesticide conpounds that can be used

in the conpositions of the invention ar'eE%Q%ﬁ% @eetic acids, pyridate
norflurazone: trifluralin; glyphosate, clethodim ustrraz . rmet hrin,
| soxaben, paraquat, glufosinate, and br q bl 'é he amount of pesticide
enpl oyed in corrp05| tmmvmmm—w ' ' f

estetde et=—prireh—hS—icheR—to—one—of—siil i n i art. NUEACTURE
o P Sl 5 R N L YR E A E R C I TR TR k7
TSA-A 80 80 |80 80 |80 80
TSA-B 80 |80
TSA-C 80 |80
TSA-D 80 80
SA-1 20 20 20 20
SA2 20 20 20 20
SA-3 20
SA-A 20
SA-B 20
SA-C 20
5
Table 6 demonstrates that the inclusion of the SA FCA reduced foam in all cases relative to the
TSA without the SA compound. For foams generated by TSA as the sole foaming agent, the SA
FCA with 2 PO providcd the best control. Foam control ability for the SA FCA proceeds: 2 PO >
3P0 > 13P0.
10
Table 6 - Foarn Control of Trisiloxane Alkoxylate Based Foams
Run No. | Formulation ID | Initial 1 min. 5 min. 10 min.
1 TSA-A 10.0 8.0 6.5 6.0
2 1 5.5 5 4 3.5
3 2 6.5 5.5 3.5 0.5
4 3 3.0 2.0 0 0
5 10 8.0 6.5 6.0 55
6 11 10.5 9.0 9.0 8.5
7 12 9.5 9.0 . 8.5 5.5
(8 | TSA-B [9.0 18.0 6.0 [ 6.0 |
TIsffiﬁliiilfeenlieilaced
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in the art. The organic surfactants, silica and pesticides generally are
"conmercially available and are well known in the art to nmanufacture.
The conposition is prepared by conbining the conponents in a desired ratio,

and mxing these ingredients according to conventional nethods that w |
proji%e a clpdr to slightly3lsazy, un{porm produ¢9. M xing By nechani tal
agi tjawor or psnechani cal shalser are efag €s ol sSyglp NeELno g vvien ]
optional SiTica s rncluded rn the conposrriomTi—Trs—fiTrst—auded—tothe SA
FCA [jgonponephfrsdSeng ni gn Bhggr nrxin g.5ouCT as gﬁa‘ gt Tﬂ?}ﬂ;fr SE-

12 6 3.0 3.0 2.0 0

13 7 4.0 . 3.0 .1 1.0 0

14 TSA-D 29.0 26.0 25.0 24.0

15 8 11.0 8.0 6.5 5.0

16 9 11.0 6.5 3.5 1.0

Examplc 4

5  This example demonstrates the ability of the SA FCA'’s to control foam in a surfactant matrix
composed of an organosilicone surfactaut and an organic cosurfactant. Table 7 provides the
composition of the surfactant mixtures and the FCA used. Tablc 8 provides the compositions for
the corresponding controls, which do not contain a SA FCA. Table 9 provides the composition
of comparative examples, where the FCA is a conventional silicone based oil. Foam control was

10  dctermined ?ccOMing to the procedure outlined in Example 3. Foam éon’u-ol was evaluated in this

example at 0.25 wt % of the compositions described.

Table 7 - Composition of Low Foam Swrfactant Mixturcs

—

Component ) | 1l )1 |\ v VI |Vl |vOl|IX | X
TSA-A 40 40 40 40 40 40 | 40 | 40 | 40
TSA-B ' _ 40
SA-] 10 10 10 10
SA-2 10 10 10 10 | 10 | 10
TMN-6 50 50
DA-6 50 50
0-4 , 50 S0
AD-30 : : 50 | 50
PAO-1 50 | 50

[ Compatibiiy® | ¢ | € | ¢ | € [ clclclclc]lc
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applications.
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Al terndtively,
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added in an aqueous sol ution or
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and may require standard enulsifiers,

| ess
such chai n.

and the |

i ke.

and generally are added to water -

enul si on,
Enul si ons are made as

known in the art
t hough they shoul d contain on average

t han 10T§€lrel§q_rtsr i ar%?%ﬁq{;?{aﬁgﬁlgﬁésn\m not i'EcI udi ng branching within

Hontrel SOBPOREAS use on cr ops,

Weight Percent

Surfactant A J; C D E F
TSA-A 50 50 50 50 50
TSA-B 50
TMN-6 50
DA-6 L 50 50
O-4 50
AD-30 50
PAO-1 - 50
5

Tablc 9 - Comparative Low Foam Formulations
Component AF-A AF-B AF-C AF-D
PDMS-350 10 10
SAG 100 10 10
DA-6 50 ' 50
PAO-1 50 50 _
TSA-A 40 40 40 40
Total 100 100 100 .100
Compatibility | Cloudy/Separates | Cloudy/Separates | Cloudy/Separates | Cloudy/Separatcs
The SA’s of the present invention provide foam control cqual to or better than the conventional
silicone based antifoam compound, with the exception of run number 24 which contains silica

10 (Table 10); however the criteria of compatibility, i.c., solubility in the surfactant matrix, is not met

for AF-D (Table 9), while the SA’s of this invention provide a compatible mixture (Table 7) with

the surfactant matrix, and delivers foam control relative to the surfactant matrix alone.

Table 10 - Foam Control of Mixed Surfactant Systems

_ Foam Height (cm)

This Sheet Has Been Replaced- |
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- o 1655354906  P.15
at ‘FEBAB-19770 5B GREM peP@bhY SC¥He conpositi ohe of the E’&lesent i nventi on

W Il not phase separate in the fornulation, so it makes it easy to add the
forrmulation to the water and there will not be an wuneven distribution of
products when the fornulation is added to the water. The conpositions of

t'he preferably are used where foamis a probl em such
gz |S %con}%lgéaﬂgsorglanuﬁl N ;a;;aeto
Choufamot—sk K ﬁ?@%iiplngaéf‘e i e
al | 'ﬂSAeﬂ&/ﬂ'MNwﬁgqsl are I8A-tei ght ,l_and a at
the T s s [ oA 3]

20 TSA-A/DA-6 B Nonc 34

21 TSA-A/DA-6 111 SA-] 1.8 1.6 1.3 1.2

22 TSA-A/DA-6 v SA-2 29 2.6 2.2 20

23 TSA-AIDA-6 | AF-A | PDMS-350 | 3.6 28 2.6 24

24 - TSA-A/DA-6 AF-D | SAG 100 6.5 3.5 0 0

25 TSA-A/O-4 C None 28 25 2.2 20

26 TSA-A/O4 \' SA-1 20 (16 14 0.8

27 TSA-A/O-4 VI | sA2 2.8 23 2.1 10

28 TSA-A/AD-30 |D | Nonc 3.0 26 22 |22

29 TSA-A/AD-30 | VI | SA-1 24 22 1.9 08

30 TSA-A/AD-30 | VI | SA-2 2.7 24 2,0 20

31 TSA-A/PAO-1 | E Nonc 32 24 22 290

32 |TSA-APAO-1 [IX |sa-2 2.8 24 2.1 2.0

33 TSA-B/PAO-1 X SA-2 2.1 A7 14 14

34 TSA-APAO-1 | AF-B | PDMS-350 | 3.1 24 |24 a1

35 TSA-APAO-1 | AF-C | SAG100 |20 1.5 14 |14

Example 5
This examplc demonstrates the ability of the SA FCAs to reduce existing foam more
cﬁ‘ectively than a conventional PDMS (silica filled) bascd antifoam compound, SAG 106.
5 Antifoam concentrates were prepared by combining 97.6 wt% silicone alkoxylate with 2.4 wt%
hydrophobic silica D-13 URSS; (Degussa Corp. Dublin, OH) in a glass jar and mixing with a

spatula until the silica was evenly dispersed. The autifoam compositions of Table 11 were

This Sheet Has Been Rerlaced , .
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- 7°FEB-19-1997 15:PRe FBPBpaBH$r5BIT t he componerlfs of this present invention

are described in this exanple. The SiH internedi ates were prepared by acid
"equirlibration as outlined in Silicones, Chenmistry and Technol ogy (CRC
Press, 1991, pages 1 to 6, and U S. Pat. No. 5,145,879 to Budni'k, et. al.).
The internedi ates were then used to prepare a nunber of al kyl eneoxi de

nmodi foombingd| with 2@ropanol ingak ounse jarcssing 0.5 grof shavntifoanr and9.§ g(22popanalmnds) of
an SiHinternediate (Me[err]SIQMSIi(HQ[err] SiMerr]) and 94.1 g

(0. Sagitamnt by shaktihgto dispredeahe mitifoant ¥laily KdbiontrdRwas fahemicad byCaidimny

Newt own Square, PA) was heated to 90[err]C while under a nitrogen bl anket.

The 5388 ARtk S A p e, TR SRR cHi Rt O
surfactant blend, to 2 250 mL graduated cylinder (with stopper top). The cylinder was inverted
5 10 times by hand to generate foam. At this point 0.1g of antifoam solution was added to the
cylinder containing the cxisting foam. The cylinder was inverted two more timcs to disperse the

antifoam so]dtion. and the initial, 5§ minute and 10 minute foam volume was determined for each

. FCA.
Table 11 - Composition of Antifoam Concentrates

10 Weight Percent

Component .AFC-1 AFC-2

SA-1 97.5 A —

SA-2 ——— 97.5

Hydrophobic Silica 2.5 25
15 100.0 100.0

Table 12 shows that the SA FCA’s of the present invention, provide improved foam control in .

organosiliconc surfactant based foams, relative to the conventional silicone antifoam.

20 Table 12 - Effect of 100 ppm Antifoam on Existing Foam
Foamn Volume (mlL)
Run No.: Foam Control Agent Initial minute 10 minute
36 AFC-1 23 19 18
37 AFC-2 22 16 11
25 38 SAG® 100 44 35 32
39 None 81 65 62
Example 6
This Sheet Has Been Replace
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char §& 1FHEf ed2iTn Rt FHHSASTHE m was mai nt™ ned bet ARERSTE4MEy P17
110[err]C while the remaining 376.6 g (2.310 nol es) of AAP was added
dropwi sc. The reaction m xture was allowed to stir at 100C for 20 m nutes
after the addition of the AAP is. conplete. The product showed no. residual
Si H when introduced to a fernentation tube contai ni ng KO—V wat er / et hanol

L) T A S A 8 0,

NaHCO err], and stirre our e pro

faau ?153;53 PR Vg elafis bk Gomyenitngl Prean ﬂmnaaﬁ?fﬁwpmvamd

viscosity of 10 cps at 25 _llerr 1C, usin 8|ndle LV 2 at 60 rpm This '
mat er i121¢ antifoprmyspmpesitigns of Tably (25,50 and 100 ppm)sverrpdded to 3 mefdre, vari ous

SA FCA were prepared, having the general structure

(CH erg 19 W, ahﬁe&%bﬂhshibe KINETeC? M. Obhi Rsallifg Eslitidnwasddded td 2 Do miL

wherein the values for X, Y and R, the type of al kyl eneoxi dc group

COg & aduated cybade? and %’vré‘?ceR T8 times by hifad and the Foamm volorme was atormmined R O
initially, at § 'and 10 minutes. The SA bascd antifoam compositions gave enhanced foam control
relative to the conventional siliconc antifoam compound. The antifoam compositions based on
the SA FCA'’s of this present invention (AFC-1 and AFC-2) required only 25 ppm to provide

foamn control that was equivalent to or better than' 100 ppm of the conventional antifoam.

10 Table 13 - Effect of Antifoam Concentration on Foam Control
; Foam Volume (ml)
Run No.: Foam Control Agent ppm Initial - 5 minute 10 minute
40 AFC-1 100 27 17 15
15 41 " AFC-1 50 40 25 23
42 AFC-1 25 43 38 32
43 AFC-2 100 26 18 15
44 AFC-2 ' 50 43 30 20
45 AFC.2 25 59 39 35
20 46 SAG 100 100 60 46 36
47 SAG 100 50 70 51 4]
48 SAG 100 25 71 49 47
49 NONE -0 .13 o 62 54
This Sheet Has Been R

.

15



TablFEBI1-1]7 y1]igP e SROY S?@%’ér?&uﬂ koxyl at e FC,Z\0 vat 46 P18

Corrpound X Sol ubl e SA-1
0 1 C3H6CX C3H60) 2H No SA-2 0
1 C3H6Q( C3H60) 3H No SA-3 0 . 1
C3H6Q( C3H60) 13H No Conparative Conponents:

We claim:

1. A process for reducing foam in a surfactant matrix comprising adding a (i) 2 siloxane

alkoxylate foamn control agent of the general formula:

5 (CH3)sSiO[SiO(CHa);]Jx[SiOCH;:R '}ySi(CH;)s whercin X + Y =1102, Y 2 1, R'is an
alkyleneoxide group of the formula C.H3,0(C:HsO).R? whereina=3 to 4, zis 1 to 15, R?
is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl to (ii) a surfactant matrix

comprising at least one organosilicone surfactant.

2. A process according to claim 1 wherein Y =1 anda=3.
10 3. A process according to claim 1 wherein the siloxane alkoxylate is insoluble in water.
4. A process according to claim 3 wherein the surfactant matrix is comprised of a water

soluble or dispersible trisiloxanc alkoxylate.
5. A process according to claim 1 where the siloxane alkoxylate is present from 0.1 wt% to

50 wt% and the surfactant matrix is present from 50 wt%.to 99:9 wt%.

15 6. A process according t§ claim.5 wherein-the siloxane alkoxylate is post added to an-
aqueous solution of the surfactant matrix.

7. A process according to claim 6 wherein the siloxane alkoxylate is present in an aqueous
solution of the surfactant matrix from 25 ppm to 1.0 wt%.
8. A process according to claim 4 whercin the organosilicone of the surfactant matrix is a
20 polyalkyleneoxide copolymer surfactant, containing between 10 and 90 %

polyoxyethylene, and between 90 and 10% polyoxypropyleae.

o

This Sheet Has Been Replaced
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SA- REB-18-1997 15:27 FROM  SCULLY §CUTT C3H60 (*'E% H60) 25H 99116553549@6 No PSA? B

70 5.2 C3H6Q( C3H60) 25H No SA-C 5
7 C3H6(Q( C3H60) 13BuU No 1. Water solubility
testod at 0.1 and 5 %, at 25[err]C Tables 2 and 3 gives a

description of the surfactants, which conprise the surfactant matrix of t he

fol ! oyi ng &;p%q%kféccm{gefo &amtmh&%%&aﬁmgﬁg@aﬁg au&sggmp Qlpri3es

er sur i pti'fon o
Trisil oxane Al kox tes

Descri pti o?Fg?'@ﬂcﬂ urfactant atﬁqagng Pgi 59139°étb9fd§’<"93hatt°gthe7m§‘kg@e WF"-&%B%&%:
SILVWET L-77[err] TSA-B Tri si |l oxane Ethoxylate, 7.5 EO Uncapped,;
SI LVET[ er r }%4fghr@magic cosurfactamit.i si | oxane Ethoxylate, [err]8 EQ Acetyl
Capped (Conpetitive Product) TSA-D Trisil oxane Al koxylate, [err]6

EO, [r0.r | SARRmpdsision petipfisiagrpet i ti ve Product)
Table 3 - Cosurfactants
5 (i) a siloxane alkoxylate of the general formula:
(CH3)1510[SlO(CH3)z]x[Sl0CH3R 1¥Si(CH;): wherem X+Y=1t02,Y21,Risan
alkyleneox:de group of the formula C.HZ.O(C3H50),R whcrcm a=3tod,zis1toI5R?
| is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl; and
(i)  a surfactant matrix comprising at Icast one organosilicone surfactant.
10 11. A composition according to claim 10 wherein the composition is essentially free of
additional foam control agent. |
12. A composition according to claim 10 wherein the surfactant matrix additionally comprises
an organic cosurfactant. |
13. A composition according to claim 12 wherein the organic cosurfactant has a hydrophobe
15 | of less than or cqual to tcn carbons in the main chain thereof.
14. A composition according to claim 10 additionally comprising a pesticide.
15. A composition according to claim 11 additionally comprising silica.
16. A composition comprising a siloxane alkdkylate foam control agent, an effective amount

of an emulsifier and water.

20 17.  The composition according to claim 16 additionally comprising silica.

'||!I|IIJ IR
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Nonsi FER-P1887 f 48t &t FROM  SCULLY SCOTT  pDescri pti off SBIIETRRAGS  P.20

Tei nmet hyl nonanol Et hoxylate, [err]6 EO - . . DA- 6

| sodecyl Al cohol Ethoxylate, [err]6 EO 0-4 ~etyl
Al cohol Ethoxylate, -4 EO AD- 30 Acetyl enic D| ol
Et hoxyl ate, [err]30 EO - PAO1 T Pol yal kyl eneoxi de

Copol ynmer (Bl ock) EQ PO EQO [err]2 anpl e 2
-9O- Tabl e 4 denonstr at esA/FEgPAﬁ SA' s of th| s instant invention
provi dc cl ear, - honngeneous

The present invention teaches silicone polyether copolymers with a low degree of
polymerization (3 to 4 Si units) provide control for foams generated by organosilicone based
5  surfactants in water without the need for an additional antifoam component. The copolymer foam
control agent is a compound of the formula
| (CH:)s SiO[SIO(CH:),Jx{SIOCH:R}ySi(CH)s
wherein X +Y =1t02, Y 21, R!is an alkyleneoxide group of the formula C,H»0(C:Hs0).R*
wherein a = 3. to 4, zis 1 to 15, R? is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl.
10 This invention provides compositions for use in agricultural formulations that give
improved foam control for foams generated from organosilicone surfactants in aqueous systems.
The copolymer foam control agent is soluble in a surfactant matrix comprised of an
organosilicone surfactant alone or in mixturg:s with short chain conver_nﬁonal surfactants. This
invention provides clear, homogeneous, low foaming agricultural formulations having of a water
15 ipsolub]e copolymer foam wn&ol agent, and a water soluble or dispersible tnisiloxane.or .

tetrasiloxanc alkoxylates when said formulation is used in an aqueous mixture.

Sheet Has Been Replaced .
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mxtures_with the surfactant matrix. The conponents were conbined in a 2

dram vi | ' i, L S l'a o provide a un|T Fe-
mi Xt ur gf%t‘%}ug;%d ﬁ stu beg for | ﬁﬁﬂ‘ Tﬁlﬁ%ﬁ SHEETS  SG

t enper fDéScanB?ﬁ SRl LY. of pRRENTM yture was det ﬁggl%’héﬁ}ﬁ d--Ler@ @gegg
of th s nvenélym rowg
sur f actfant co{;rbone‘?ﬂgﬁ """ “yihig Re9Y

éyhofogeneaus m x§Q i ~1-d@spaged .7,
conveént i omar—st| i c/)g,e"(ﬁ""ﬁm'cr §)edpa£§ Ii(IAPaged v
( PDIVB- éa)Dra“Y'@@nsRﬂg%ke + 1P paged surf fct ant matri x Abstract Pdgedq%'

- Conpajtldibbtracy of pagedunCont pegjed AGENYS in Surfactant’ Matrix

- oom DATE OF RE@EHML!..%.MDPQ
Conponent a b T

Compo 2 b FOAM CONYROL AGERTS FOR 50
TSA-B

TS 25 sa.1  SILICONE SUBFACTANTS IN AGRIGULTURE 25 SA-2
20 50 25 TM\- 6

50 PAO-1 ' . >0

BACKGROUND OF THE INVENTION

One of the most commeon deficiencies with agricultural adjuvants comprised of alkoxylated
_msﬂimemﬁcﬁnukﬁnfommdﬁomwmmcmsdmmnmm
Organosilicone surfactants, especially trisiloxane alkoxylates (TSA), arc abie to reduce the
aqueous surface tension of spray sohutions to values below 21 mN/m. At thesc low values it is
difficult for conventional foam control ageats, such as, polydimethylsiloxanes (PDMS), to spread
at the liquid/air interface, because the bulk surface tension of these foam control ageats is similar

~ to thc aqueous mﬁqetmsionofﬂxmorgahosilimcsmfacm.

In a related publication, EP 0046342diselossthcuseofmanﬁfominad=t=rgm
composition containing a PDMS, snd a silicone-polyoxyalkyleae comb copolymer (“Copolymer™).
The Copolymer therein is a spreading agent for the defoamer composition, not s defoamer. US
Patent No. 4,514.319 to Kulkarni ct al. also describes the usc of a Copolymer as a componeat in
umﬁfoammpodﬁmaaspmdingagmtmqunﬂ:iﬁmhtpﬂunfommﬁohéent
("FCA™).

Summary of the Invention
TheprmtinvuﬂionlmchaCopdymmvﬁﬁnlow degree of polymerization (3 to 4 Si
units) provide control for foams generated by arganosilicone based surfactants in water aud



PDVS- 350 ' 50

Tot al 100 100 100 100 100 100 100
S8l ubility Cl ear Cl ear Cl ear Cl ear Cl ear
Cl oudy/ Separ at es Exanpl e 3 Tabl e 5 provides the

conposition of surfactant matrix formul ati®ns containing a SA FCA. Foam
control was assessed by placing 10 nL of 0.1 w % of the FCA/ surfactant
matrix in a 8 dramvial, and agitating the solution on a wist action
shaker for one mnute. The foam height was recorded as a function of tine.
TSA's with the SA FCA were conpared to aqueous solutions of the TSA al one.

- 10 - formulations containing the samc without the accd for an additional antifoam component. The

siloxane alkoxylate (“SA™) FCA of the prescnt invention is a compound of the formula
(CH;)s SiO[SiO(CH,):Jx{SiOCH,R 'JvSi(CH): ¢y
wherein X+Y =1t02, Y2 1, R' is an alkylencoxide group of the formuls C,H,,0(C;H:0).R?

whereina=3104,zis ] to 15, R" is hydrogen, 2 hydrocarbon radical of 1 to 4 carbons or acetyl.

It is an object of this invention to provide an SA composition for use in agricultural
formulations that gives improved foam contro] for foams generated from organosilicone
surfactants in aqueous systems, especially relative to conventional PDMS based FCA's. Itis
another object of this invention to provide a water insoluble SA FCA that is soluble in a surfactant
matrix comprised of a Copolymer alone or in mixturcs with nonsilicon (i.e., not Si based)
surfactants. FCA’s which arc insolubie in the surfactant matrix cause the mixture to phase
separate in a short period of time, requiring the afpﬁcamm remix the components prior to use to
ensure full efficacy and are undcsirable. A further object of this invention is to provide a clear,
homogensous, low foaming agricultural formulation having a water insoluble SA FCA, and a
watersohxbhordkpusibleTSAwb:ns;idibmuhﬁmisuqedhmaquconsmm

The compositions of the preseat inveation are comprised of a surfactant matrix, a SA FCA
and optional ingredients which are to be placed in water. Novel low foam agricultural adjuvant
compositions comprise a compatible mixture of about 0.1% to about 50 % by weight of a SA
FCA. and from about 99.9% to 50% by weight of the surfactant matrix. -In the formulation, there
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Table 5 Fomul ation I D

Weigght Percent Conponent 1 2 3 4 5 6 7 8 9 10
11 12 TSA-A 80 80 80 : 80 80

80 TSA-B 80 80 TSA-C

80 80 TSA-D -3 - 80 80 SA-I

20 20 20 20 SA-2 20 20 20

20 SA-3 - 20 SA-A SA-B

20 SA-C 20
Tabl e 6 denonstrates that the inclusion of the SA FCA reduced foamin all

cases rel ati v théadjivant composition (ie., SA FCA and Copolymer surfactant) present in combination with

an active ingredient, .g., a pesticide, at 1-95% by weight of the active ingredient.

SURFACTANT MATRIX

The surfactant matrix is made up of at least onc organosilicone surfactant, preferably a
trisiloxane alkoxylate, that is dispersible or soluble in water, ¢.g., 0.025 to 1 % by weight
solubiiity in water at room temperature. The organosilicone surfactant is of the structurc
R*(CH;),SiO[SiO(CH:)s)s[SIOCHsR'1.Si(CH;),R’ (II) wherein bis 0 to 100, c is 1 to 50 and R?
is an alky! of 1 to 4 carbons, hydrogen, hydroxyl or a polycther. The polyether may be of 200 to
3000 molecular weight and may be a mix of ethylene oxide (EO) and propylene oxide (PO) with
10 to 90 % PO, and between 90 and 10% EO by weight. The polyether may be random or
blocked and may be ﬁncapped (i.e., -hydroxy terminated) or capped with an alkyl of one to four
carbons or an acetyl. “b” is preferably 0 to 1, most preferably 0, C is preferably 1 to 2, most
preferably, 1 and the polyetber prefirably has a molecular weight between 200 and 600. This
surfactant is an agricultural adjuvant and should be sclected from those which-function as such.
For cxample SILWET L-77® silicone is sucha conunu'ciaﬁy available adjuvant, from OSi
Specialtiss, Inc. of Danbury, CT.

The surfactant matrix may also incorporate organic based cosurfactants that havcan -
average of less than or equal to tcn carbons in the main chain (not including branching from the
main chain) of the hydrophobic group. Examples of these short chain surfactants are
trimethylnonanol ethoxylates (e.g., TERGITOL® TMN-6, Union Carbide Corporation, Danmy,

CT), (isodecyl alcohol cthoxylates (e.g., RHODASURF® DA-630, Rbone-Poulenc, Cranberry,
REPLACEMENT SHEET
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TSA wi thout the SA conpound. For foanms generated by TSA as the sole foam ng
agent, the SA FCA with 2 PO provided the best control. Foam contr ol
abi'lity for the SA FCA proceeds: 2 PO> '3 PO>13 PO

Tabl e 6 -Foam Control of Trisiloxane Al koxyl ate Based Foans

Foam Hei ght (mMm) vs Tine Run No. Forma & ion ID Initial 1 mn.

5 mn. 10 mn. 1 TSA- A 10.0 8.0 6.5
6.0 2 1 5.5 5 4 3.5 3

2 6.5 55 3.5 0.5 4 3

3.0 2.0 0 0 5 10 8.0

6.5 6.0 55 6 110 10.5 9.0

9.0 VI alkyl polyglucosides (e.g., AGRIMUL 067, Henkel Corpogation, Cincinnati, OFB,

5.5 8 TSA-B ' 9.0 8.0 6.0 6.0

acetylenic diol cthoxylates (e.g., SURFYNOL® 440, Air Products, Allentown, PA). In addition,
the surfactant matrix may include polyalkyleneoxide copolymer surfactauts, such as copolymers of
polyoxyethylene and polyoxypropylene (c.g., PLURONIC® surfactants, BASF Corporation,
Parsippany, NI). If the cosurfactant is used, the proportion of the organosilicone surfactant to the
organic cosurfactant contained in the surfactant matrix is in the ratio of 1 to 99% by weight of the
| organosilicone to 99 to 1% of the organic cosurfactant.

COPOLYMER FOAM CONTROL AGENT

The structure of the SA FCA is set forth above at formula (T). The FCA must be insoluble
in watcr at concentrations 2 0.1 wt% and must be soluble or form ; stable dispersion (i..e., docs
not readily phase separate) in the surfactant matrix at grcater than 50 wt % at ambicnt conditions.
1n the formula above Y is preferably 1, X is prefcrably 0, 2 is preferably 3, z is preferably 1 to 5,
and R? is preferably hydrogen.
OPTIONAL INGREDIENTS

Optionally, thc composition can includc from about 0.1 to 3 % by weight of a
hydrophobized silica filler, for cxample, TULLANOX® 500 (Tulco), and AEROSIL® R-812
(Degussa). Whilc such a foam breaking substance may be added, the present composition may be
esscatially frce of FCA’s other than the SA FCA. | o

The eompomhon may also include active ingredicnts, including, jet dyes, coating resins,
permanent press resins or an agricultural active ingredient, ¢.g., 8 pesticide. The term "pesﬁcide" '
as used héxein, any compound used to dcstroy pests, including herbicides, fungicides, insecticides,
rodenticides and the like. The term specifically includes oily materials not otherwise toxic but

REPLACEMENT SHEET

15 MAY 1007




- 11 - 9 4 3.5 2.0 0 .

0 10 5 3.5 3.0 1.0 0

11 TSA-C 11.0 9.5 8.0 7.0
12 6 3.0 3.0 2.0 0 13
7 4.0 3.0 -5-10 0 14 _

TSA-D 29.0 26.0 25.0 24.0 15

8 11.0 : 8.0 6.5 5.0 16 9
11.0 6.5 3.5 . 1.0 Exanple 4 This exanple
demostrates D Seufliletd dsi 8 pesticiacs’n the GesirubBon o phids, seatensects, s e L oy

suffocation (e.g., by clogging their spiracles). Illustrative examples of pesticides which can be
employed in the present invention include, but are not limited to, growth regulators,
photosynthesis inhibitors, pigment inhibitors, mitotic disruptors, lipid biosynthesis inhibitors, cell
wall inhibitors, and cell membrane disruptors. Some specific examples of pesticide compounds
that can be used in the compositions of the invention are phenoxy acetic acids, pyridate _
norflurazone: trifiuralin; glyphosate, clcthodim, flusilazole, pcrmetbrin, isoxaben, paraquat,
glufosinate, and bromoxynil. The amount of pesticide employed in compomxons of the invention

varies with the type of pesticide cmploycd and is known to one of skill in the art.

MANUFACTURE

The manufacture of the SA FCA and the Copolymer surfactant are well known in the art.
The organic surfactants, silica and p&sﬂcxds generally are commercially available and are well
known in the art to manufacture.

The composition is prepared by combining the components in a desired ratio, and :mxmg
thesc ingredients according to conventional methods that will provide a clear to slightly bazy,
uniform product. Mixing by mechanical agitator or a mechanical shaker are examples of such
methods. When the optional silica is included in the composition it is first added to the SA FCA .

component using high shear mixing, such as a Lightnin’ mixer.

USE
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‘conposed of an organosilicone surfactant and an organi c cosurfactant. Table
7 provides the conposition of the surfactant m xtures and the FCA used.
Tabl e 8 provides the conpositions for the corresponding controls, which do
not contain a SA FCA. Table 9 provides the conposition of conparative
exanpl es, where the FCA is a conventionalk §i Fi cone based oil. Foam control
was determ ned according to the procedure outlined in Exanple 3. Foam
control was evaluated in this exanple at 0.25 w % of the conpositions

descr.i bed. Table 7 - Conposition of Low Foam Surfact ant
M xtures Conponent I [ [11 IV \% Vi VIl VI
I X X TSA-A 40 40 40 40 40 40 40 40
40 TSA-B

40 SA. 1 ComE%sinons of the present itbventton are intended t{ 8e used in agnmlﬂémglAa-pBﬁcaﬁm‘

10 The- deuvant composin%gs of the S%J-‘E}A a%déﬂbg%gctm&ix are added to active

50 DA-6

50 50
ingredient(s) to make up agricultural formulations, e.g., “In-can” formulations. Alternatively, the

SA FCA may be added to the active ingredient and surfactant matrix, before or after they are
added to water. In such an instance the SA FCA may be added in an aqueous solution or
emulsion, or with a solvent such as IPA, dipropylene glycol and the like. Emuisions arc made as
known in the art and may r@ke standard emulsifiers, though they should contain on average less
than 10 carbons in their main chain, not including branching within such chain.

The formulations are mixed with water for usc on crops, and generally are addod to water
at 0.001 to 5 weight percent. The compositions of the preseat invention will not phasc separate in
the formulation, so it makes it easy to add the formulation to the water and there will not be an
uneven distribution of products when the formulation is added to the water. The compositions of
tﬁe prescat invention most profcrably are used where foam is a problem such as in mix and spray

tanks containing organosiliconc adjuvants which are to be spray. applied to crops.

EXAMPLES
The following examples arc presented to further illustrate and explain the present
invention and should not be taken as limiting in any regard. Unless otherwise indicated, all parts

and percentages are by weight, and are based on the weight at the particular stage of the
proccssing being described.
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AD- 30 50 50 PAG-1

50_ 50 Conpatibility[err] C C C cC C C C C C
cC- C - 12 - 1.
Compatibility: C Cear and Conpatible : Tabl e 8 - Conparative
Surfactant Bl ends w o Foam Control Conponerik s

Wei ght Percent Surfactant A B C D E

F

The preparation of the components of this present invention are described in this example.
The SiH imemeﬁtes were prepared by acid equilibration as outlined in Silicones, Chemistry and
Téchmlogga (CRC Press, 1991, pages 1 to 6, and U.S. Pat. No. 5,145,879 to Budnik, et. al.).
The intermediates were then used to prepare a number of alkyleneoxide modified silicones. A
reaction vessel containing 529.3 g (2.379 moles) of an SiH intermediate (Me;SiO[MeSi(H)O],
SiMe;) and 94.1 g (0.578 moles) allyl alcohol propoxylate (AAP) (ARCO Chemical Company,
Newtown Square, PA) was heated to 90°C while under a nitrogen blanket. The reaction was
catalyzed with 1.5 mL of chloroplatinic acid solution (1.0 wt% m cthanol), based on the total
charge. The reaction mixture exotherm was maintained between 90 and 110°C while thf.'
remaining 376.6 g (2.310 molcs) of AAP was added dropwisc. The reaction mixture was allowed
to stir at 100°C for 20 minutcs after the addition of the AAP is complete. The product showed no
residual SiH when introducﬁ to a fermentation tube containing KOH/water/ethanol solution.
The product was cooled to 70°C and neutralized with 70 g NaHCO, and stirrcd for an additional
hour. The product was filtered, and stripped on a Rotovap at 70 °C /< 5 mm Hg for 2 hours,
The resulting product was a clear pale amber liquid, with a Brookfield viscosity of 10 cps at25
°C, using spindie LV 2 at 60 rpm. This material is shown as SA-1 in Table 1.

'Using this procedure, various SA FCA were prepared, having the general structure

(CH,); SIO[SiO(CH;). L[SiOCH;R}ySi(CHj)s

wherein the values for X, Y and R, the type of alkylencoxidc group contained in the SA
component, are varied as listed in Table 1 below. |

Table 1 - Structures of Siloxane Alkoxylate FCA’s
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TSA- A 50 50 50 50 50 TSA-B

50 TM\- 6 50 DA-6 50

50° 0- 4 50 AD- 30

50 PAC-1 50
Table 9 - Conparative Low Foam Fornul ati en8 -Conponent AF- A
AF- B AF-C AF- D PDVG-350 10

10 SAG 100 10

10 DA-6 50

50 PAC- 1 ' 50 50 TSA-A

40 0 40 40 Tota
100 0o X R +60 Con?&lﬁi lity
Coudy/ Separ 2384 O oudgl Separ at es! d oudy/ GEOXH The sa Nogr the
present inveSdi2on provPde foam cdhtrol eqGdlO(G:HsP)Fetter t hMR t he
conventi onalSASi | i coneObased ant ik oam conps@C:HeOMBHt he exc®Btion of run
nunber 24 which contains silica

Comparative Components:

SA-A 15 5.5 CHO(GHeO)sH - No
SA-B 70 5.2 CsHO(CsHs0)sH No
SA-C 5 7 CsH,0(CsHs0)3Bu No
1. Water solubility testcd at 0.1 and 5 wt% , at 25°C.

Tables 2 and 3 gives a description of the surfactants, which comprise the surfactant matrix of the

following examples, either as the sole componcat or in combination with another surfactant.

Table 2 - Description of Trisiloxane Alkoxylates

r_EEMm ~ Description —
TSA-A Trisiloxane Ethoxylate, 7.5 EO, Methy] Capped: SILWET L-77°
| TSA-B Trisiloxane Ethoxylate, 7.5 EO, Uncapped; SILWET® 403
TSA-C Trisiloxanc Ethoxylate, ~8 EO, Acetyl Capped (Competitive Product)
TSA-D Trisiloxane Alkoxylate, ~6 EO, ~3 PO, Uncapped (Competitive Product)

Table 3 - Cosurfactants

Nonsilicon Surfactant Description
' TMN-6 Trimethylnonanol Ethoxylate, ~6 EQ
DA-6 Jsodecyl Alcohol Ethoxylate, ~6 EO
0-4 Octyl Alcohol Ethoxylate, ~4 EO
AD-30 Acetylenic Diol Ethoxylate, ~30 EO . . .
PAO-1 Polyalkyleneoxide Copolymer (Block) EO/PO/EQ, ~20% EO
Example 2 .
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(Tabl e 10); however the criteria of conpatibility, i.e., solubility in the
surfactant matrixmis not net for AF-D (Table 9), while the SA's of this
i nvention provide a conpatible mixture (Table 7) with the surfactant
matri x, and delivers foamcontrol relative to the surfactant matri x al one.
Tabl e 10 - Foam Control of M xed Surfactant® Systens

Foam Hei ght (cm - - 13 - Run
No. Surfactant I D FCA Initial 1 mn 5mn. 10 mn. 17
TSA- Al TMN- 6 A None 3.2 2.8 2.3 2.1

Table 4 demonstrates that the SA’s of this instant invention provide élear, homogencous
mixtures with the surfactant matrix. The components were combined in 2 2 dram vial and mixed
with a spatula to provide a uniform mixturc. The mixture was. allowed to stand undisturbed for 1
hour at ambicat wmpemtm'es The clarity of cach mixture was determined visually. The SA’s of
the present invention provide homogeneous mixtures with the various surfactant components,

while a conyenﬁonal silicone oil used as a FCA (PDMS-350), is insoluble in the surfactant matrix.

Table 4 - Compatibility of Foam Control Agents in Surfactant Matrix

_Fonpulation Number

_Weight Percent
Component a b c d e | T B
TSA-A 50 50 25 50
TSA-B SO |
TSA-D ' 50 25
SA-1 50 50 25
SA-2 50 50 25
TMN-6 S0
PAO-1 ' {1 s0 | -
PDMS-350 30
Total 100 100 100 100 100 100 100
Solubility Clear | Clear | Clear | Clear | Clear | Clear | Cloudy/Scparates

Example 3

Table $ provides the composition of surfactant matrix formulations containing a
SAFCA. Foam control was assessed by placing 10 mL of 0.1 wt% of the FCA/surfactant matrix
in a 8 dram vial, and agitating the solution on a wrist action shaker for one minute. The foam
height was recorded as a function of time. TSA’s with the SA FCA were compared to aqucous

solutions of the TSA alone.
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8 TSA- A/ TM\- 6 I SA-1 1.

1 5 1.2 1.0
0.85 19. TSA- A/ TM\- 6 [ SA- 2 2.0 1.4 1.3
1.2 20 TSA- A/ DA- 6 B None 3.4 2.7 2.4
2.0 21 TSA- A/ DA- 6 11 SA-1 1.8 1.6 13
1.2 22 - TSA- A/ DA- 6 |V SA-2 - 10 -2.9 2.6 2.2
2.0 23 TSA- A DA- 6 AF- A PDVB-350 3.6 2.8 2.6
2.4 24 TSA- A/ DA- 6 AF-D SAG 100 6.5 3.5 0 0
25 TSA- A/ 0- 4 C None 2.8 2.5 2.2 2.0 26
TSA-A O 4 \ SA-1 2.0 1.6 1.4 0.8 27
TSA-A O 4 Table s SA- 2 2.8 2.3 2.1 1.0 28
TSA- A/ AD- 30 D None 3.0 2.6 2.2 2.2 29
TSA-A/ AD-30 VI SA-1 2.4 2.2 smléﬁl_l;_g_g_gg__
TSA-A/AD-30 VI SA- 2 ~o 7~ S-SR .
TSA- Al PAC- 1 E None 3.2 2.4 _ i..z 2.0 32
TSA- Al PAC- 1 | X SA- 2 —P S 2 greent .
TSA- B/ PAO 1 X QA 2 2.1 Z 1.4 1.4 34
TSA- A/ PAO-1 | C ent POVG-1350 (33 14 |5 264 |7 |84 |9 2103511 [12
TSA- Al PAC- 1 | TOR-AC 580> 18D | 8®. D 1.5 1.4 1] 80 | Baanpse
Thi s exanpl ef ggam@strafes tihe apil1]1g00f80hg SA{FCAY to feducg exystinpg
foammore /Tsa.C 20| 80

TSA-D 80 80

SA-I 20 20 20 20

SA-2 ' 20 20 20 20

SA-3 20

SA-A 20

SA-B 20

SA-C 20

Tabie 6 demonstrates that the inchusion of the SA FCA reduced foam in all cases relative o the
TSA without the SA compound. For foams generated by TSA as the sole foaming agent, the SA
FCA with 2 PO provided the best control. Foam control ability for the SA FCA proceeds: 2 PO >

3 PO > 13 PO.
Table 6 - Foam Control of Trisiloxane Alkoxylate Based Foams
Run No. { Formulation ID | Initial 1 min. S min. 10 min.
1 TSA-A 10.0 8.0 6.5 6.0
2 1 5.5 5 4 3.5
3 2 6.5 5.5 3.5 0.5
4 3 3.0 2.0 0 0
5 10 8.0 6.5 6.0 55-
6 i1 10.5 9.0 9.0 8.5
7 12 9.5 9.0 _ 8.5 55
B | TSA-B 9.0 8.0 160 T6.0 ]
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effectively than a conventional PDVS (silica filled) based antifoam
conpound, SAG 100. Antifoam concentrates were prepared by conbining 97.6
w % silicone al koxylate with 2.4 wt% hydrophobic silica D13 UR58;
(Degussa Corp. Dublin, OH in a glass jar and mxing with a spatula until
the silica was evenly dispersed. The ant+ fXiam conpositions Table 11 were
- 14 - conbined with 2-propanol in a I ounce jar, using 0.5 g of the
antifoamand 9.5 g 2-propanol, and agitated by shaking to disperse the
antifoam evenly. Foam control was determ ned by adding 50 nL of

KINETIC err] MIF (Hel ena Chem cal, Menphis, TN), an organosilicone based
noni oni ¢ 9 4 -

35 20 0 0
10 5 3.5 3.0 11.0 0
11 TSA-C 11.0 9.5 8.0 7.0
12 6 0 3.0 -~ ]20 0
13 7 490 - 3.0 .} 1.0 0
14 TSA-D 29.0 26.0 250 24.0
15 8 11.0 8.0 6.5 5.0
16 9 11.0 6.5 3.5 1.0
Examplc 4

This example demonstrates the ability of the SA FCA'’s to control foam in 2 surfactant matrix
composed of an organosilicone surfactant and an organic cosurfactant. Table 7 provides the

| composition of the surfactant mixtures and the FCA used. Tablc 8 provides the compositions for
the corresponding countrols, which do not contain a SA FCA. Table 9 provides the composition
of comparative examples, where the FCA is a conventional silicone based oil. Foam control was
dctermined according to the procedure outlincd in Examplé 3. Foam control was evaluated in this

example at 0.25 wt % of the compositions described.

Table 7 - Composition of Low Foam Surfactant Mixturcs

Component | I mﬂsr v v vijiviljvili | IX | X

TSA-A 40 40 40 40 40 40 | 40 | 40 | 40

TSA-B 40

SA-1 10 10 10 10

SA-2 10 10 10 10 | 10 | 10

TMN-6 S0 50

DA-6 50 50

0-4 50 50

AD-30 ' 50 50

PAO-1 ' 50 { 5O

Comgaﬁbiln_.z‘ Y C C C C C C C C C {C

REPLACEMENT SHEET

15 MAY 1997




surfactant blend, to a 250 nL graduated cylinder (with stopper top). The
~cylinder was inverted 10 tines by hand to generate foam At this point

0:1g of antifoam solution was added to the cylinder containing the

exi sting foam The cylinder was inverted two nore tinmes to disperse the

antifoamsoluti, and the initial, 5 mingtd2and 10 nminute foam vol ume was

determ ned for each FCA Tabl e 11- Conposition of
Anti foam Concentrates Wi ght Per cent
Conponent AFC- 1 AFC-2 SA-1
97.5 --- SA-2

- 97.5 Hydrophgbic QlicCayum. . ~_ 2. . 2.5
100. 0 P'C Copalvility;,§ < Clearid Compatitie, o (hat the SA FCA's of the

present invention, provide inproved foamcontrol in organosilicone
surfactant based foans, relative to the conventional silicone .antifoam

Table 8 - Comparative Surfactant Blends w/o Foam Control Components

Weight Percent

Surfactant TL ji - J;C D E 1 ~F )
TSA-A 50 50 S0 50 50
TSA-B 50
TMN-6 50
DA-6 - | 50 50
O-4 50
AD-30 S0
PAO-] — 150

Tablc 9 - Comparative Low Foam Formulations
Component _AF-A AF-B AF-C AF-D
PDMS-350 10 ' 10
SAG 100 10 10
DA-6 50 50
PAO-1 50 50
TSA-A 40 40 40 40
Total 100 100 100 100
Compatibility | Cloudy/Separates | Cloudy/Separates | Cloudy/Separates | Cloudy/Separatcs

The SA’s of the present invention provide foam control equal to or better than the conventional
silicone based aﬁtifonm compound, with the exception of run number 24 which coutains silica -
(Table 10); bowever the criteria of compatibility, i.c., solubility in the surfactant matrix, is not met
for AF-D (Table 9), while the SA’s of this invention provide a compatible mixture (Table 7) with
the surfactant matrix, and delivers foam control relative to the surfactant matrix alone.

Table 10 - Foam Control of Mixed Surfactant Systems
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Tabl e

10 m
18 37
11 38
32 39
62

12 - Effect of

100 ppm Anti foam on Exi sting Foam

Foam Vol une (nlL) Run No: Foam Control Agent Initial 5 mnute
nute 36 AFC- | 23 19
AFC- 2 22 16
SAd err] 100 - 13 44 35
None ' 81 65
Examl e 6
. e —
Run No. | Surfactant D FCA Initial 1 oun. Smin. | 10 min.
17 TSA-ATMN-6 |A | Nonc 32 28 23 |21
18 TSA-A/TMN-6 |1 SA-1 1.5 1.2 1.0 0.85
19 TSA-A/TMN-6 | 1T SA-2 20 14 1.3 1.2
20 TSA-ADA6 | B Nonc 34 2.7 24 2.0
21 TSA-ADA6 | SA-1 18 1.6 13 1.2
22 TSA-ADA6 |1V~ | SA2 2.9 2.6 2.2 20
23 TSA-A/DA-6 | AF-A | PDMS-350 | 3.6 2.8 2.6 24
24 TSA-AIDA-6 | AF-D | SAG100 |65 3.5 0 0
25 TSA-A/O-4 C None 2.8 25 2.2 20
26 TSA-A/0<4 v | SsAl 20 16 14 038
27 TSA-A/0-4 Vi SA-2 28 23 2.1 1.0
28 TSA-A/AD-30 | D Nonc 3.0 2.6 22 22
29 TSA-A/AD-30 | vIT | sA-1 24 22 1.9 0.8
30 TSA-A/AD-30 | VI | SA-2 2.7 24 20 2.0
31 TSA-A/PAO-1 |E ‘Nenc 3.2 24 22 20
32 TSA-APAO-1 |IX |sa2 28 24 2.1 20
33 TSA-BPAO-1 |X SA-2 2.1 1.7 1.4 14
34 TSA-A/PAO-1 | AF-B | PDMS-350 | 3.1 24 24 |21
35 TSA-APAO-1 | AR-C | sAG100 |20 15 14 1.4
e —
Example 5

This examplec demonstrates the ability of the SA FCAs to reduce existing foam more

effectively than a conventional PDMS (silica filled) bascd antifoam compound, SAG 100.

Antifoam conceatrates were prepared by combining 97.6 wt% silicone alkoxylate with 2.4 wt%

hydrophobic silica D-13 URSS; (Degussa Corp. Dublin, OH) in a glass jar and mixing with a

spatula until the silica was evenly dispersed. The antifoam compositions of Table 11 were |
- |REPLACEMENT SHEET}|
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The effect of antifoam concentration on foamcontrol is denonstrated in
.Table 13, for the SA of the present invention relative to the conventi onal
organosi |l i cone anti foam conpound. The antifoam conpositions of Table 11
(25,50 and 100 ppm) were added to 50 nL of a 0.25 wt% aqueous sol uti on of
KINETIC[err] MIF. The resulting solution-w4 fdded to a 250 nL graduated-
cylinder and inverted 10 tinmes by hand and the foam vol une was determ ned
for initially, at 5 and 10 m nutes. The SA based antifoam conpositions
gave enhanced foamcontrol relative to the conventional silicone antifoam
conpound. The antifoam conpositions based on the SA FCA's of this present

i nvention (AF@nibmdvmp@paﬁa%lhu%dn&?o u&ﬁ@@?b?ﬁcﬁﬁﬂ%&ﬂﬂnﬁ&@'ﬂ%ﬂﬁn?%nd

that was equivalent to or Detter than O ppm ol the conventional i foam

Foam Vol ure. (T gy “ikile 83 HA0HE Ak Sea Pl Roldl oo ctcmined by adding

10 mMNULe L0 ML of KINETIC® MTF (Helena Chemical, Memphis, TN), an organosilicone based nonionic
surfactant blend, to a 250 mL graduated cylinder (with stopper top). The cylinder was inverted
10 times by hand to generate foam. At this point 0.1g of antifoam solution was added to the
cylinder containing the cxisting foam. The cylinder was inverted two more times to disperse the

antifoam solution, and the initial, § minute and 10 minute foam volume was determined for each

FCA.
Table 11 - Composition of Antifoam Concentrates
Weight Percent

Component AFC-1 AFC-2
SA-1 97.5 . - .
SA-2 - 97.5
Hydrophobic Silica - 25 . _25

100.0 100.0

Table 12 shows that the SA FCA’s of the present invention, provide improved foam control in

organosiliconc surfactant based foams, relative to the conventional silicone antifoam.

10 miautc

| 18

37 AFC-2 22 16 1

38 SAG® 100 24 35 32

39 None 81 65 62
Example 6 | | REPLACEMENT SHEET
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40
15
23
32
15
20
35
36
48
49

41

42
43
44
45
46
47

S

AFC-1 100 27 17

APC- 1 50 - 40 25

AFC- | 25 48 38

AFC- 2 100 26 18

AFC- 2 50 = 153 30

AFC- 2 25 59 39

SAG 100 100 60 ' 46

SAG 100 50 70 51 : 41 .
SAG 100 25 71 49 47

NONE 0 73 , 62 . 54
- 16 Thegffect of sntifoam concentration on foam control is demonstrated in Table 13, for
the SA of the present invention relative to the conventional organosilicone antifoam compound.
The antifoam compositions of Tablc 11 (25, 50 and 100 me)_ were added to SO mL of a

0.25 wt% aqueous solution of KINETIC® MTF. The resulting solution was added to 2 250 mL

graduated cylinder and inverted 10 times by hand and the foam volume was determined for
initially, at 5 and 10 minutes. The SA bascd antifoam compositions gave enhanced foam control
relative to the conventional siliconc antifoam compound. The antifoam oomposiﬁbns based on
the SA FCA’s of this present invention (AFC-1 and AFC-2) required only 25 ppm fo provide
foam control that was equivalent to or better than 100 ppm of the conventional ant:foam

Table 13 - Effect of Antifoam Concentration on Foam Control

Foam_YslmﬂmD___
&mﬂszu Foam Control Agent ppm 4951 + 3 minute __xmmm
AFC-1] 100 17
41 AFC-} 50 40 25 23
42 AFC-1 25 48 .38 32
43 AFC-2 100 26 18 15
44 AFC-2 : 50 43 30 20
45 AFC-2 25 59 39 35
46 SAG 100 100 60 46 36
47 SAG 100 50 70 51 41
48 SAG 100 25 71 49 47
49 NONE 0o 73 62 54
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A process for reducing foamin a surfactant matrix conprising addi ng

1.

a (i) a siloxane al koxyl ate foam control agent of the general

formul a: ’ _ N
(CHerr])[err]SISIOCH err])[err]]x[SiOCH err]Rerr]][err mBﬂEET
] wherein X + Y=11to 2, Y[err] 1, R errléis an -
group of the formula CJerr]Herr]err](derr]Herr]OJerr]REerr] wherein a
=3to4 zis1to 15 Rerr] i s hydrogen, ahydroabthMsﬁw

of I to 4 carbons or acetyl to (ii) a surfactant matrix conprising
at | east one organosilicous surfactant. 2. A process ac¢ording to claim
1 wherein Y Weclim: a 3. 3. A process according to clai '

si | oxane- al koxylate is insoluble in water. 4. A process according to
claim3 wherein the surfactant matrix is conprised of a water

sol ubl e or dispersible trisiloxane al koxylate. 5. A process according

alkoxylate foamn control agent of the general formula:
(CH;)3SiO[SIO(CH:);: Ix[SIOCH:R ' JySi(CH;); whercin X+ Y =11t02,Y2 1, Rlisan
alkyleneoxide group of the formula C,H;,0(C;H:O).R* whereina =3 t0 4, zis 1 to 15, R?
is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl to (i) a surfactant matrix
comprising at leasf one organosilicone surfactant.

2. A process according to claim 1 wherein Y =1 anda=3.

3. A process according to claim 1 wherein the siloxane alkoxylate is insoluble in water.

4. A process according to claim 3 wherein the surfactant matrix is comprised of a water
soluble or dispessible trisiloxanc alkoxylate, |

5. Apmcessaccm'dingtoclaimlQherethesiloxanealkoxthispresentfromo.lwt%to
50 w% aud the surfactant matrix is preseat from 50 wi%to 99.9 wi%.

6. A process according to claim 5 wherein the siloxane alkoxylate is post added to an
aqueous solution of the suﬁ@t matrix.

7. Aproc&ssaccwdingﬁoclaimswhcrcinﬂlcsﬂoxanealkoxylateispresentinana.qnem
solution of the surfactant matrix from 25 ppm to 1.0 wt%. |

8. A process according to claim 4 whercin the organosilicone of the surfactant matrix is a
polyalkyleneoxide copolymer surfactant, containing between 10 and 90 %

polyoxyethyleune, and between 90 and 10% polyoxypropylene.
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6. A process according to claim5 wherein the siloxane al koxylate is

post added to an

A*process according to claim®6 wherein the sil oxane al koxyl

in an aqueous

ln-'

TAC tSHEET-

rJIrII.U T U

aqueous solution of the surfactant matrix., 17

solution of the sufactant matrix frompgs

wt% 8. A process according to claim4Merein the organpsjlicone o i
the surfactant matrix is a pol yal kKyT eneoxi de copol yngr sh® 7
cont ai ni ng between 10 and 90 % pol yoxyet hyl ene, and pejween 90 and
10% pol yoxypr opyl ene. -
17 -
9. A process according to claim 4 wherein the surfactant matrix additionally comprises an
organic cosurfactant at a ratio of 1 to 99% by weight of the trisiloxane alkoxylate to 99 to
1% of thc organic cosurfactant. |
10. A composition comprising:
(i) a siloxane alkoxylate of the general formula:
(CH))»SiO[SiO(CH3): Ix[SiOCH:R '1ySi(CH,); wherein X+Y=11t02, Y21, R'isan
alkylencoxide group of the formula C:.l-lz.O(Cgl-hO),,Rz whercma 3w4,zis1t0 15, Rz
is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl; and
(i) a surfactant matrix comprising at lcast one organosilicone surfactant.
11. A composition according to claim 10 wherein the composition is essentially free of
additional foam control agent. | |
12. A composition according to claim 10 wherein the surfactant matrix additionally comprises
an organic cosurfactant. |
13. A composition according to claim 12 wherein the organic cosurfactant has a hydrophobe
of less than or cqual to tcn carbons in the main chain thereof,
14. A composition according to claim 10 additionally comprising a pesticide.
15. A composition according to claim 11 additionally comprising silica.
16. A composition comprising a siloxane alkoxylatefomconu'ol agent, aneﬁ'ectwe amount
of an emulsifier and water. |
17.  The composition according to claim 16 additionally comprising silica.
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9.- A process according to claim4 wherein the surfactant matrix
additionally conprises an organic cosurfactant at a ratio of 1 to
99% by weight of the trisiloxane al koxylate to 99 to 1% of the
organi ¢ cosurfactant 10. A conposition conpri sing: (1) a

sil oxane al koxyl ate of the general fornml:8 =
(CHerr])[err]SIASI O CHerr])[err]x[SiOCCH err]Rerr]][err]Si(CHerr])[err]
wherein X + Y =1 to 2, Y [e/FQAM, CONTROL i AGENTS FOR al kyl eneoxi de
group of the formul a CgILiCONE |[SURFACTANTS rIND) AGRICUIZIUREWherein a = 3

to 4, zis 1to 15, Rerr] i s hydrogen, a hydrocarbon radical of 1 °
to 4 carbons or acetyl; and UéhSi‘R}HaCt ant matrix conprising at
| east one organosilicone surfactant. 1T. conposition according to

claim 10 wherein the conposition is essentially free of addi ti onal

f oam cont r ol

agent. 12. A conposition according to claim10 wherein the

surfactant matrix_additignally conprises

The present invention teaches silicone polyether copolymers with a low degree of
polymerization (3 to 4 Si units) provide control f"or foams generated by organosilicone based
surfactants in water without the need for an additional antifoam component. The copolymer foam
control agent is 2 compound of the formnla

(CH;)s SiO[SiO(CH:): x{SiOCH:R ' }ySi(CHs)s
Wherein X+Y= 1. to 2. Y 2 1, R! is an alkyleneoxide. group of the formula C.H,0(C;B:0),R?
wherein a=3 to0 4, z is 1 to 15, R? is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl.

This inveation provides compositions for use in agricultural formulations that give
improved foam control for foams generated from organosilicone surfactants in aqueous systems.
The copolymer foam control agent is soluble in a surfactant matrix comprised.of an
organosilicone surfactant alone or in mixtures with short chain conventional surfactants. This
invention provides clear, homogeneous, low foammg agricultural formulations having of a water
insoluble copolymer foam control agent, and a water soluble or dispersible trisiloxane or

tetrasiloxanc alkoxylates when said formulation is used in an aqueous mixture.
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A process for reducing foam in a surfactant matrix comprising adding a (i) a siloxane
alkoxylate foam control agent of the general formula:

(CH:);SiO[SIO(CH: ). X[SIOCH;R ySi(CHs)s whercin X + Y =112 Y21,Risan

alkylensoxide group of the formula C.H; O(C;H:O)R® whereina =3 to 4, zis 1 to 15, K*
is hydrogen, a hydrocarbon radical of 1 t0 4 cérbons or acetyl to (ii) a surfactant matrix
comprising at least one organosilicone surfactant. |

A process according to claim 1 wherein Y=1anda=3.

A process acconding to claim 1 wherein the siloxanealkoxylate is insoluble in water.

A process according to claim 3 wherein the surfactant matrix is comprised of 2 water
soluble or dispessible msdoxane alkoxylate,

A process according to claim 1 where the siloxane alkoxyfate is present from 0.1 wt% to
50 wt% and the surfactant matrix is present from 50 wt%.to 99.9 wt%.

A process according to claim.5 wherein the siloxane alkoxylate is post added to an

- aqueous soluhon of the surfactant matrix. -

A process accordmg to claim 6 whersin the sllcxane alkoxylate is present in an aquecus
solution of the surfactant matrix from 25 ppm to 1.0 wi%.

A pfoeess according to claim 4 whersin the organ;silicone of the surfactant matrix is a
polyalkyleaeoide copolymer surfactant, containing betwoen 10 and 90 %

polyoxyethylene, and between 90 and 10% polyoxypropyleae.
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9.

10.

11.

12.

13.

14.

15.

A process according to claim 4 wherein the surfactant matrix additién‘ally comprises an
organic cosurfactant at a ratio of 1 to 99% by weight of the trisiloxane alkoxylate to 99 to
1% of the organic cosurfactant. |

A composition comprising:

(i) a siloxane alkoxylate of the ggneral formula:

(CH:)»SiO[SiO(CH3): I{SiOCH;R' 1ySi(CH;)s wherein X +Y=1t02, Y2 1,R'isan
alkylenbaxide group of the formala CHyO(GHOWR? whereina =3 to 4, zis 1 1o 15, B?
is hydrogen, a hydrocarbon radical of 1 to 4 carbons or acetyl; and o |
(i)  a surfactant matrix comprising at least one organosilicone surfactant.

A composition according to claim 10 wherein the composition is essentially free of
additional foam control agent. |

A composition according to claim 10 whercin the surfactant matrix additionally comprises
ao organic cosurfactant.

A compositiou according to ¢laim 12 wherein the organic cosurfactant has a hydrophobe
of less than or equal to ten carbons inthemain chain thereof.

A composition according to claim 10 additionally comprising a pesticide.

A composition according to claim 11 additionally comprisiag silica.
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