SI LOXANE NONI ONI C BLENDS USEFUL | N AGRI CULTURE ﬁ%ﬁ@ﬂ 0939-
pesficides require the addition of an adj uvant to the spray nfisgeqectq
provi de wetting and spreading on foliar surfaces. Oten that adjuvant
is 5 a surfactant which can performa variety of functionsl10555.8WGh as

i ncreasing spray droplet retention on di 90 :SHPREN LISV MRS5S \qremy i 058 PCac es,
or to provide penetration of the herbicide into the plant cuticle.
These adjuvants are either prOV|ded as a conponent in 10 an adjuvant
formul ati on or usegriamad 5 ' :

R
ability to provi de

Trisil oxane al koxy ates'are wel T known fdr ’ their
enhanced spreadi ng and wetting properties to pesticide spray sol utions,
15 relativé& to nore commonly used organic based (nonsi i cone)

surfactants. At tines iMany pessédsddes requd rienthed@dstitdrors @ff @t ants in
the spray m xgg58vant %bO'EﬁeWsPt%a&hﬁllEJth¥e| Q@%%ﬁl@%ééﬁn*'ﬁﬁt unately,

the presence of “many classes_of cosurfactants interfere w
perfor mance ofPYRBIEPEsPPoLRREAT SYMERLPSat eOften that adjumantrissent

i nvention ?eaﬁheﬁrﬁa&ﬁéh@leibh caelomffbtrnpla @faﬁi@uyoru&_faiﬂwﬁtﬁs
al koxyl at es” and am,noal kyl.eneoxi de %Fr 3 %?n » d their use as 25
XQpday geten

adj uvant s, foFuﬁgs?Fcﬁﬁg§e P@ﬁﬁ% viGes a surfactant
conposition tHatfgcuds enhwe¢edeaf watrifiacgsof ogprtay pgwivitdeons on di fficul t

to wet = surfapes, . $4oh 3% W%éyh%&%&%ideaﬂﬁtﬁﬂg@&F%ﬂéﬂ%;§H€%ﬁie of
agrichem cal s”Into plants as conpare
L These adjuvants are either provided as a component in

10 an adjuvant formulation or used as an additive in
herbicide formulations. _

Trisiloxane alkoxylates are well known for
their ability td-provide enhanced spreading and
wetting properties to pesticide spray solutions,

15 relative to more commonly used organic based
{nonsilicone) surfactants. At times it is necessary
to include other surfactants in the spray mixture
along with the trisiloxane alkoxylate. Unfortunately,
the presence of many classes of cosurfactants

oo interfere with the performance of the trisiloxane
alkoxylate. '

The present invention teaches a surfactant
composition of nonionic siloxane alkoxylates and
aminoalkyleneoxide surfactant, and their use as

o5 adjuvants, for pesticides. The present invention
provides a surfactant composition that gives enhanced
wetting of spray solutions on difficult to wet
surfaces, such as waxy plants, and enhance the uptake
of agrichemicals into plants as compared to more
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-2- 1 commonly used bl ends of pol yal kyl eneoxi de/tri sil oxane

al koxyl ate surfactants. The conposition of the present
invention is useful as a tank side additive, or as a conponent ina 5
her bi ci de fornulation. In addition, the conpositions of the present
invention are useful as adjuvants for ot her pesticides, such as
fungi ci des, insecticides, pl ant growBh regul ators, acaraci des and the
like. More specifically, the present invention is 10
directed to a conposition conprising (a) a nonionic si | oxane of the

f or mul a: Rlerr]Me[err]Si O [Nb[err]SiC][err] [MeSI (Q

Q[mﬂsmmew]ﬂmr] wherein f=0 to 1 =
Qi er 1] H 81 r FORTPBAY] HEade POFPOer pEcPetaPiiwlePepodia/ilonane 4= (o
4, t=3 to 12, amkBxi-0ale Bérfachpuditegen, acetyl 15 or a hydr ocar bon radi cal

containing 1 to 4 car boe. e cofl %@i’ d_%?bolg[ g__ti,lg (%n Wenq__flo%ncef'éo f our
carbons or a hydr oxy grou ) Tana nopo erneOX| e of

the formila useful as & tapk eigler ﬁ]d)iPéirer]e)r[@trr]alﬁqaerqqm[Oéﬁﬂ]q\l(ln a

(Rlerr])| e@]h&fsﬁ&&hdéof\d@ﬁ\hgla'h%ef fhndalafatl%%o%' Kne EHonHesiG8Ed ni ng 2
or 3 car OE agons each, and the subscrlpt is selected so that the
t

nol ecul ar wei § f PH§S§P§0%FW§P§& Ofi Frenyseful; as) afyvaRtes {50
The present iotheri pespiciidess soach azb fangfiaddast, doseetiidides,t hat are

usef Ul s adi WYaRLS orouchOL BRI BLASS s TG SOMIOSLY AR Qe presen:

i nvention provi ARSNCEd ™S covérage re convent i ona
wetting agents. In addi Moze, speedéicallynodbet Prgsenitdd nyendicagusous

500 I EE R, B gy compRtien, SomeEAsi g, d2led) PSS,
siloxane of t e formula: '
R°Me,Si0 [Me,Si0] ; [MeSi (Q) 0] ;SiMe,R®
wherein £=0 to 1, g=1 to 2, Q=C/H,,0(C,H0),(C,H0) R,
d=2 to 4, t=3 to 12, w=0 to 8, R* is hydrogen, acetyl

15 or a hydrocarbon radical containing 1 to 4 carbon
atoms, and R® is Q, alkyl of one to four carbons or a
hydroxyl group; and (b) an aminopolyalkyleneoxide of
the formula

(H(R"),) ,NC,H,N((R") H),

20 wherein R® denotes alkoxy groups containing 2 or 3
carbon atoms each, and the subscript T is selected so
that the molecular weight of the alkoxylated diamine
is 1,000 to 15,000.

The present invention proVides novel

25 surfactant compositions that are useful as adjuvants
for pesticides. The compositions of the present
invention provide enhanced spray coverage relative to
conventional wetting agents. In addition, these
products provide a low aqueous surface tension (<23
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spreadlng of pesticide solutions. COMPCSI Tl ON The
conpositions of the present invention 5 include a nonionic siloxane

al kyl oxyl ate and an am nopol yal kyl eneoxi de. a. Nonionic sil oxane

al koxyl at e The sil oxane al koxyl ate has the general

formula: 10 Rlerr]Me[err]SIO [Me[err]Sig[err] [MS (Q

Ol[err]SiMe[err] R err] wherein f=0 t& 1, preferably 0, g=l to 2
preferably 1, Q= CdH2dO(C[err]H err]0)[err](Cerr]Herr]0)[err]Rerr],
d =2 to 4, preferably 3, t=3 to 12, preferably 4 to 8 w=0to 8§,
provi di ng t hat when M/iS >0, (t+w) is preferably between 5 and 15 12.

[ d b di cal bet d 4
Car bon ot oe. MRCBr &5 Dol gt oI ALFRORE RecepBry and. ARRRE SR % yar ovy!

group. The prepreaéing ofnpesbmctdelEOXanéoabkoxylates are trisil oxane

al koxyl at es, ﬁﬁﬁg&§£§¥§%f 0, g=1,d =3, t 4 to 208, w=0, Rerr]
is Hor M. . polyalkylgn§OX|de . The conpositions
of the present inventiofhe compeositbanai afakhaopokgankyionedricos

surfactants wijéehuge a dﬂoﬂ%nﬂétEﬁ%xéﬁ@”&iﬁ?l@&?&ﬁ%@yaﬁﬁ ke conposition.

25 Exanples include alk | at ed ¢i_.am nes of ormul a

(H(R[err])[er?‘P}‘[‘%P?}KE:PéY?‘fPF@?‘%FRI( (Rlerr])[err]H[err] wherein R[err]
denot es al koxy. gNéRPSnic sfDOkahai AUk3dxgLlaBecar bon atons each, and the -

e B e B eE At b RoDARENL Bhg B beRbrble

- 4- 1 etbhoxpul@dits conprise 10 to 90% and nore preferably 20 to 50%
of the pohxal abeme Me g€ ratio of the-
anlnopoly% Ky enéox?g VEHdWS[%$sl(QHFEﬁ?% Sﬁ?oxane al koxylate is in the

range of 5 g¢hareky f=9otgylynepgrferably 0, g=1 tonhd. BEBESFEPSNs of the
present inventjof = cg%zg@u@zmopnai Hyo) JR¢| ude=i pgeediugnpgeferavig Rgrein

whi ch are pestl I des, ., espec acld fu ctlona ne compounds
that contain %I 1 83st20 nﬁ §?56§§¥|6 to 8, b 88°8, pro%iling

that when w is >0, (t+w) is preferably between 5 and
15 12, R* is hydrogen, acetyl or a hydrocarbon radical
between 1 and 4 carbon atoms. R°® is Q, alkyl of one
to four carbons or a hydroxyl group. The preferred
nonionic siloxane alkoxylates are trisiloxane
alkoxylates, which have £f = 0, g =1, d =3, t =4 to
20 8, w =0, R* is H or Me.
b. Aminopolyalkyleneoxide
The compositions of the present invention
also contain aminopolyalkyleneoxide surfactants which
do not detract from the efficacy of the composition. |
25 Examples include alkoxylated diamines of the formula
(H(R") ) ,NC,H,N( (R*) ;H), wherein R" denotes alkoxy groups
containing 2 or 3 carbon atoms each, and the subscript
T is selected so that the molecular weight of the
alkoxylated diamine is 1,000 to 15,000. Preferably,

30

- 35



10 sulfonlc or phosphonic acid group which'is in the form of the free

acid or a salt or ester thereof. The term pestici de neans any conpound
used to destroy pests, e.g.,.insecticides, rodenticides, fungicides, and
her bi ci des, and is al so used herein to include plant 15 growh regul atory
conpounds. |l lustrative exanpl es of pesti ci des which can be enpl oyed

i ncl ude, but are not limted to, groﬁfh regul ators, photosynthesis

i nhibitors, pigment inhibitors, mtotic disrupters, |l i pid biosynthesis
inhibitors, cell wall inhibitors, 20 and cell nmenbrane disrupters. The
anount of pesti ci de enpl oyed in conpositions of the invention varies

wth t iCl Io d I I
pest|C|de gbn%gﬁﬁgg BﬁzkscgﬁﬁfgﬂﬁEeé% toNgO% %ﬁgpg%%%%é)tlons 3§§fﬁ£
i nvention ar etophBho®§ &b@tp@12513©B&§atﬁh§h@%WSprop|onlc aci ds, phenoxy

butyric acids, benzoirheaeiads o b@'%%bﬂﬁﬁlﬁ@idiﬁdTH§@éﬂﬁ%xfﬁgﬁﬁdtUted

ur eas, uraC|Is bent azon, desnedip nmet hazol.e, . henmedi pham

pyri dat e, an1Fp8I8°n&PBﬁﬁzéﬁé°Xanq ryhatendsr iy &2 i oani | i nes
i sopropal i ® 89:0rgndl Lr9opbydwesighal.i n, prodiam ne, triflualin, 35
- 5- 1 gl yphosat e, If azol i ah xanedi ones,
aryloxyphenoxypropanoates 88%&% Eﬁgggﬁlp% %gbxgg%% ndlﬁxﬁb T um

conmpounds. alMsNUPPETORELLY include inghredienitenifors ivsex reredirkoxyl at es,
am noal kyl enegyi dg i?éfﬁ%%%@Eﬁde%ndeggéh&QHQ§sa% %.fudE%YBﬂéggﬂdéé,

avai l abl e and their manufacture 1s
The noni oni ¢ 8+ YoxafEMBRPRBLF &Pas, containnakl Rprske ofiedCagiharadiight bl ends

of theI pr Q.@lenéulfohﬁléeagl 9ﬂos9hb]§‘i&"cl e ir @rgﬂbem@hf Qs li&ﬁ tHe tf.*&m
agricu tural fhelfns-ad bans o dsslisl doy oo sopeclellmacid
conposi tions péstlnelde peaasn tnyn cenjpoundausedd ded ddistattvt pdstss spray tank
along Wi th ansagld §Hoekk903 kRS ogdt 1 c13edS RiNyi%ides, and
herbicides, and is also used herein to include plant
15 growth regulatory compounds. Illustrative examples of
pesticides which can be employed include, but are not
limited to, growth regulators, photosynthesis
inhibitors, pigment inhibitors, mitotic disrupters,
lipid biosynthesis inhibitors, cell wall inhibitors,
20 and cell membrane disrupters. The amount of pesticide
employed in compositions of the invention varies with
the type of pesticide employed. More specific
examples of pesticide compounds that can be used with
the compositions of the invention are: phenoxy acetic
25 acids, phenoxy propibnic acids, phenoxy butyric acids,
i benzoic acids) triazines and s-triazines, substituted
; ureas, uracils, bentazon,'desmedipham, methazole,
phenmedipham, pyridate, amitrole, clomazone,
fluridone, norflurazone, dinitroanilines, isopropalin,
30 oryzalin, pendimethalin, prodiamine, triflualin,
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a pesticide formulation. They are used*in dn effective anmount, that is,
an anount which is 20 sufficient to cause the pesticide to function

effectively in the formulati on. Wen used as a t anksi de additive, the
conpositions of this invention shoul d be present at weight
concentrations between 0.01% and 5.0% preferably between 0.025% and
0.5% 25 but in "in can" fornul ati ons, tRA& conpositions of the pr esent

i nvention may be present at concentrations that will deliver between
0.01% and 5.0%to the final use dilution, preferably between 0.025% and
0.5% of the final use dilution. 30 35

- 6- 1 he nqvel L Qni_c, Si.l e. .
aIkoxylate§7aﬁ%X83P§§F§He%%ﬁ 3 gﬁ?%%bsdnﬁ"§§%%&%ﬁﬂ9§%§’ of the present
i nventi on maycakcdohbxanedd oge@ser alriyy oxyphenoxybaopaas@tbes.agents i n aqueous

fornul ation WagrR18HERENE iiScaRaba%,d AN Blil9Raldy A8t QBRRNAAs | ! udi ng,

but not limted to, surfactants, wetting agéents and softeners for

textiles, as M&@HEA&Igﬁé | evel i ng agents in coatings, in hair care
products amd creans for The pohiondk ednoxapr alkic:@latdad as anti-static

0 A SIRL oL B AERUHELS, s RS Y e L0 TS
commercially available and their manufacture is known
in the art. '

USE

10 The nonionic siloxane alkoxylates,
aminocalkyleneoxide surfactant blends of the present
invention, primarily are intended for use in the
agricultural field as adjuvants for pesticide,
especially acid functional pesticides, containing

15 aqueous end-use formulations. The compositions of the
present invention are added directly to a spray tank
along with an acid functional pesticide, or as part of
a pesticide formulation. They are used in an
effective amount, that is, an amount which is

'20 sufficient to cause the pesticide to function
effectively in the formulation. When used as a
tankside additive, the compositions of this invention
should be present at weight concentrations between
0.01% and 5.0%, preferably between 0.025% and 0.5%,

25 but in “in can” formulations, the compositions of the
present invention may be present at concentrations
that will deliver between 0.01% and 5.0% to the final
use dilution, preferably between 0.025% and O.S%, of
the final use dilution.
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25 30 35 o -7- 1

'EXAMPLES’ The foll owi ng exanples are presented to further
illustrate and explain the present invention and shoul d not be taken as
limting in any regard. 5 Unless otherw se indicated, all parts and

per cent ages are by weight, and are based on the weight at the
particul ar stage of the processing beiﬁﬁ*described. Exanple 1 The
conposition of the present invention contains at 10 | east one surfactant
fromthe class of nonionic si | oxane al koxylates (a), and at |east one
sur f act ant fromthe class of am noal kyl eneoxi de surfactants (b). a.

Noni oni ¢ Si | oxane Alkox¥lates: 1 : oni . gg?hgs 1 and 2 describes the
trisiloxams 15 al koxyl at B BREGIHBPBIRRAE FHICEFPSti ve exanpl es of t he
conposi ti ons afkdiel ptestaninoatkylencoXhdg bauvéactantheomppEakilegs

structure: ' [ ] Sh Q- Sia( r GTQ)LI
Z0-Si (cH err18F 19 %esentT%%FLeﬁ%ﬂ.’)’ fiak] 2159 Be %Ea,bhhe Nom nal
For nul a of th@uﬁf{;@u@ctive agents in aqueous formulation where

5 there is an acid functionalized component, including,
but not limited to, surfactants, wetting agents and
softeners for textiles, as flowing and leveling agents
in coatings, in hair care products and creams for

. personal care applications and as anti-static agents

10 and softeners for laundry products. Other uses for

the present composition will be obvious to those of
skill in the art.

15

20

25
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TSA-l‘ CerrJHerr]OQerr]Herr]OJferr]CHerr], silwet L-770

Surf-act ant TSA- 2 CerrJ]Herr]Oderr]Herr]O[err] OH,
Si | wet O 408 25 b. Am noal kyl eneoxi de Surfactants
Tabl e 2 provides structural information on t he am noal kyl eneoxi de
surfactants conponent of this I nstant invention. The
am nopol yal kyl eneoxi de 30 35 -7-
- 8- 1 surfactants may be bl ocked, or random al kyl eneoxi de groups.
Table 2 Description of Conventional Am noal kyl eneoxi de
Surfactants Ref er ences MV W . %0 Confi guration of
EQ PO AAO 1 1, 650 40 Term nal EO Bl ock
AAC 2 . 1 EXZMBDRS 10 Term nal EO Bl ock AAO 3
>, 500 40 iﬁé”fB@ioEEh&'éﬁ&mplesAé£é4presented 60700 40
Term nal EO Bl ock A@ 9 . nal EO
Bl ock Aﬁ(g%rther il gﬁtﬁege and e§g ain the $£?ﬁ$ﬁ5|1EEF Ioc AAO- 7
4,580 48d should fletnbeatakénBhsckimitingChnpanyt regakdnsilicone
Sur f act ant Unless. otherw1s%a9h81§agéﬁv'gf§ H§§EE'QBHOB§r9En%abEE'Ca' 15
conparatlv nonsi i cone surfactant, used as an ricult wetting
agent . Tadre By weight, andDé§§rPﬁ§?@n°Bftbﬁnﬂ&ﬁgngétcﬁ entlonal
Nonsi | i cone Sysfectdnhr stage of the processing being described.

Example 1

The composition of the present invention contains at
10 least one surfactant from the class of nonionic
siloxane alkoxylates (a), and at least one surfactant
from the class of aminoalkyleneoxide surfactants (b).
a. Nonionic Siloxane Alkoxylates:
Tables 1 and 2 describes the trisiloxane
15 alkoxylates used herein as illustrative examples of
the compositions of the present invention. They have
the following structure:

| (CH,) ,S8i-0-8i (CH,) (Q) -0-51i (CH;),
20

Table 1 _ )
Reference om3i E la - of the ro
TSA-1 C,H.0 (C,H,0) ,CH;, Silwet L-77® Surfactant
TSA-2 ) ﬁhO(CgﬁO),OH, Silwet® 408

25 _
b. Aminoalkyleneoxide Surfactants

Table 2 provides structural information on

the aminoalkyleneoxide surfactants component of this
instant invention. The aminopolyalkyleneoxide

30
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20 Ref. MWV - Remar ks PAC- A

2150 20 Pluronic[err] 17R2 (BASF Corp.),

pol yal kyl eneoxi de bl ock ' copol yrer
sur f act ant (PO EOG PO type).

PAOC- B 2500 20 Pl uronic L-62 (BASF Corp.),

pol yal kyl eneoxi de bl ock -g8- copol yner surfactant

(EO PO EO type). OPE NA 10 Cct yl phenol

et hoxyl ate (TRITO\[err] X-100)

(Uni on Carbi de Corp.) TAE NA 5 Tal | ow am ne
et hoxyl ate (ETHOVEEN err] T/15) 30
(Akzo Nobel) surfact3dbts may be blocked, or random alkyleneoxijie 1
Example 2 - Sgrgagisng: This exanpl e denonstrates that the
surfactant bl énd_conpositions of the present invention are favorable in

their abiIityT?Blﬁrgvide spreading 5 properties equivalent to the commonly
used PAO- A/ TSA- 1 pDesériptionTalll echvehedenhhaimihbhakgl enledxide

am noal kyl gnesurflacsantact ants are a uni que cl ass of “surfactants, these
materials do not inhibit the spreadi ng properties of the TSA-1, when

conpared at 10 equi valent TSA-1 concentrations (conpare |ID 29-31 with
AAQ TSA- 1 bl eReferengesi tj ond® y, TSAMEER_nds, &igelEM—LéH%&f—@iﬁ—o ura Qr TAE,

show a signifagpnt reductiangsp the a§pr eadi ng mRERRRNAT E@B188k COnMpared to
the conpositisas2  of the%ﬁesent i nvention (CompangnallDE@AB1338kw th 15

AAQ TSA-1 bl jz. Spr eadi 3%5 deterligned by Te Sl °c’€)[err]L
dropl et ofrlosu g6t ant sol uid‘@hgto a ggol yest er o {ﬁg 384 MEEEe-On film
|

and neasufri ngaida spreab,dbanet er afsber 30 semepsithalThe B6tkiti on was
AAQ-7 4,580 10 Terminal EO Block

Comparative Nonsilicone Surfactants:
Table 3 provides descriptions of a typical,
15 comparative, nonsilicone surfactant, used as an
agricultural wetting agent.
Table 3 '

Description of Comparative Conventional
Nonsilicone Surfactant

oo Ref. MW WESEQ . Bemarks

PAO-A 2150 20 Pluronic® 17R2 (BASF Corp.).,
polyalkyleneoxide block
copolymer surfactant
(PO-EQ-PO type).

PAO-B 2500 20 Pluronic® L-62 (BASF Corp.),
i polyvalkyleneoxide block
25 copolymer surfactant
(EO-PO-EO type).

OPE NA 10 Octylphenol ethoxylate
(TRITON® X-100)
{Union Carbide Corp.)

TAE NA S Tallow amine ethoxylate

{ETHOMEEN® T/15)
30 {(Akzo Nobel)
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applied with an automatic pipette to provide droplets 20 of reproducible

volunme. Deioni zed water that was further purified with a MIIlipore

filtration system was used to prepare the surfactant sol utions. 25

30 35 - 10-

Tabl e 4 Conmpari son of Spreading Properties[err]([err]0.1 w%

of TSA- 1/ Cosurfactant Bl ends -9- Conposi tion W %

W % Spread Di aneter | D Cosurfactant of Invention TSA-1

Cosur f act ant (mm 1 AAC 1 . No 0

gél . ARG 1 6 2 AAO 1 Yes 0. 025 0. 075
Yes 0. 05 0. 05

4  aao1l Example 2 -@greadingg g7 0,025 39 s

A%%;Z No This eRample demOndgtrates that the 7 6

AAO 2 _ 0 ; 5 i nti

AAO- 2 surfactgie blend odfifositioflf ot the present ii¥entiol

AAO- 2 are fawerable in phejyp abipipysto provide spregding 9

ﬁi&;j 5 propertf@s equlvgleng to tRelcommonly used PAO-f/TSA-10

AAO- 4 blendswbSTable 4osggws th6t0g§though the ' gg i%

AAC- 4 aminoalegleneoxif@eOgarfacaffs are a unique clags of

surfactants, these materials do not inhibit the
spreading properties of the TSA-1, when compared at

10 equivalent TSA-1 concentrations (compare ID 29-31 with
AAO/TSA-1 blends). Additionally, TSA-1 blends, with
either OPE or TAE, show a significant reduction in the
spreading properties as compared to the compositions
of the present invention (Compare ID 32,33 with

15 AAO/TSA-1 blends). Spreading was determined by
applying a 10uL droplet of surfactant solution to a
polyester film (3M, Write-On film) and measuring the
spread diameter after 30 seconds. The solution was
applied with an automatic pipette to provide droplets

20 of reproducible volume. Deionized water that was
further purified with a Millipore filtration system
was used to prepare the surfactant solutions.

25
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13 AAO- 5

No 0 0.1 : 6 14
AAC- 5 Yes 0. 025 0. 075 21 15 15
AAO- 5 Yes 0. 05 0. 05 35 16
AAC- 5 Yes 0. 075 0. 025 45 17
AAO 6 No 0 0.1 7 18
AAO 6 Yes 0. 025 01075 22 19
AAO 6 Yes 0. 05 0. 05 35 20
AAO 6 Yes 0. 075 0. 025 43 21
xc} 7. No 0 0.1 7-20 22
AAC 7 Yes 0. 025 0. 075 29 23
AAO- 7 1 Table 4 0.05 0.05 40 24
AAO- 7 Compariyesn of SpPedding Pgopesties‘® (@0.1 wt%)s52 25
PAO- A NO of Q‘SA 1/CosuQ‘fJactant Blends 7 26
PAO A 27 27
SItJ.O Wt% wt% ead Digmeter
Eﬁgﬁ 5 ID _Q_SJ%S__C tant %ﬁ_?fgg_nu_lg %%%_l —Cogurfactant i)
None 1 AAdV1A 0. ORS 20 6 30
None AAQN/IA 0. 0%es 0 0 025 0 075 31 2231 None
AAGy 1 Y 05 .29
N A 0. 0?5 A1 Yes 1075 8235 OPE 39 No
0. 05 0. 05 TAE 0. 05
0. 05 AAO 28 34 7 -
4 5 AR0# Spreadi ngYS’F 0 1 vg %30l ug §)§ on pol yest et19f| Im 30
35 ? 2Exarrpl e 3 Yes 0.075 Thegépiect of adj uvagt on
gl yphosat e ef i cacy determ ned using a barley regrowh assay.
d yphosat e 9treaA¢1ﬁnt s, with antow t hOLﬁ adj uvﬁnl were spr ayegﬁon 5
barley (14-161¢m $4014 at rates gf20.125,3- 4255 afdol? 5 | bs 3s
12 ARO-4 Yes 0.075 0.025 44
13 ARO-5 No 0 0.1 6
14 ARO-5 Yes 0.025 0.075 21
15 15 Aaao-5 Yes 0.05 0.05 35
16 AAO-5 Yes 0.075 0.025 45
17 AAO-6 No 0 0.1 7
18 ARAO-6 Yes 0.025 0.075 22
19 ARO-6 Yes 0.05 0.05 35
20 AAO-6 Yes 0.075 0.025 43
21 AA0-7 No 0 0.1 7
20 22 aAnrO0-7 Yes 0.025 0.075 29
23 AAO-7 Yes 0.05 0.05 40
24  ARO-7 Yes 0.075 0.025 52
25  PAO-A No 0 0.1 7
26 PAO-A No 0.025 0.075 27
27 PAO-A No 0.05 0.05 35
28  PAO-A No 0.075 0.025 45
25 29 None N/A 0.025 0 20
30 None N/A 0.050 0 31
31 None N/A 0.075 0 40
32 OPE No 0.05 0.05 20
33 TAE No 0.05 0.05 8
34 None N/A 0 0 4
a. Spreading of 0.1 wt% solution on polyester £film.
30 :
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ael/acre. Six hours after application, all plants were trimmed to 2 cmin
hei ght, renoving 95% of the treated area. Regrowt h was assessed 1 week
after treatnment by measuring fresh weight and plant height. The data are
reported as 10 percent inhibition as conpared to the untreated control.
Tabl e 5 denobnstrates that overall the conpositions of the present

i nvention (AAQ TSA-2 conbinations) provilde enhanced gl yphosate efficacy
relative to the PAO B/ TSA-2 bl end, or as conpared to gl yphosate wi thout

surfactant. 15 Table 5 Summary of Surfactant Effects on
d yphosate Activity Conposi tion G yphosat e
% I nhibition I D Surfactant of Invention | b ael/acre
Fresh wW. 1 EX3BPARO3|/TSA- 2 Yes 0.5 ' 57.2
20()2? éf(>1/TSA-2 TheYeEfect of adjuv@n25on glyphosate 2FfAcacy as
AAO- 1/ TSA-2 Yes . .17 4.
AAO 2/ TSA- 2 determ%ggd using a barggg %egrowth assa.70.§ﬂyphg§%%e
AAO- 2/ TSA-2 treatm¥ots, with and witheut adjuvant, weres spray®ql on
AAC- 2/ TSA'g? barley'Q34-16 cm tall)Qal’Rates of 0.125,2.625 and35) 5 1bs
ARG 3/ ToA. 7 Parlevyld all)qa 12.5
AAO- 3/ TSA- 2 ae/acrqes Six hours af@e§5app11catlon, aég ?%gytquere
ﬁié;3;T§A-§ trimmed€%o 2 cm in hei@ht75removing 95% bE Zhe tredted area.
7/ TSA- Yes . .
AAO- 7/ TSA- 2 Regrow;ﬁswas assessed g_ggek after treaﬁﬁ%ﬁ% by @%%surlng
AAO 7/ TSA-2 fresh Wedght and plantOheight. The datal@r® reported as
PAO- B/ TSA- vex s
t .
PAO B/ TSA> percentmgnhlbltlon as %p&gared to the u@%%%%%ﬁ§ q%% ro? '
PAO- B/ TSA- 2 No Table 5 demopstyetes that overgll, the compogjtions
-12- of the present invention (AAO/TSA-2 combinations) provide
enhanced glyphosate efficacy relative to the PAO-B/TSA-2
blend, or as compared to glyphosate without surfactant.
15
Table 5
summary of Surfactant Effects on Glyphosate Activity
Composition Glyphosate % Inhibition
ID surfactant of Invention - 1lb ae/acre . ——FEresh Wt.
og 22 AAO-1/TSA-2 Yes 0.5 : ©57.2
23 AAO0-1/TSA-2 Yes 0.25 23.2
24 AAO-1/TSA-2 Yes 0.175 14.4
32 AAn0-2/TSA-2 . Yes 0.5 70.3
33 AAO-2/TSA-2 Yes 0.25 52.5
34 AAO-2/TSA-2 Yes 0.175 2.6
35 AAO-3/TSA-2 Yes 0.5 72.5
36 AAO-3/TSA-2 Yes 0.25 25.2
25 37 aAn0-3/TSA-2 Yes. 0.175 - 12.2
38 AAO-7/TSA-2 Yes 0.5 79.4
39 AAO0-7/TSA-2 Yes 0.25 41.8
40 AAO-7/TSA-2 Yes 0.175 10.3
41 PAO-B/TSA-2 No 0.5 49.8
42 PAO-B/TSA-2 No 0.25 43.8
43 PAO-B/TSA-2 No 0.125 21.4
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- 13- 11 daim 1. A conposition conprising a. a

noni oni ¢ siloxane of the fornula: 5 Rerr]Me[err]SiO

[Me[err] Si Q[erriTMeS—(Q—0iferr] Si Me[err] R err] wherein f=0 to 1, g=l
to 2, @QHer Cerr]Herr]0)[err]Rerr], d=2 to 4, t=3
io 12, w=0 to. | i acetyl or a hydrocarbon radi cal
Contalnlng | to and R[e&g] Is Q alkyl of one to four
carbons or a hydroxyl group and 10 b. an am nopol yal kyl eneoxi de
of the fornula (H(Rerr])[err]) 2NC2ZHAN ((R err]
Jlerr]H)[err] wherein R err] denotes al koxy groups containing 2 or 3
carbon - atons each, and the subscript T is selected so that the

ol ecul ar melghélgimthe al koxyl ated diamne is 1,000 to 15 15, 000. 2. A
conposi tion according to claim1l wherein the weight rati o of conponent

a. to conponent b. is 1:99 to 99: 1. 20 3. A conposition according to

cl ai m1 addi tionakl gomposdhaponscomgpansangd functi onal pesticide. 4. A

composition according {9, chahghonge €11B%aAe! Be cnbugtianal. pesticide is
sel ected from growth regulators flm tosynt h eS|s i nhd bitors, pignent

i nhi bitorsd mitotic BiN.§30dMe, ST hi W%lo(é%)rq rEiM&Rnhibitors, cell wall
I nhibitors, agHeséih aeab&ang dgsnugbezs Q—C Hzaé(cﬁq,p(pmm,si o) (vt ,adsr diong

to claim3 wherein,the pastighde 3 1ed Derbitice, selestsd Liom the group

consi sting of~ >14-
hydrocarbon radical containing 1 to 4 carbon atoms, and R®

is Q, alkyl of one to four carbons or a hydroxyl group; and
10 ‘ b. an aminopolyvalkyleneoxide of the formula
(H(R™),) ,NC,H,N( (R") H),
wherein RT denotes alkoxy groups containing 2 or 3 carbon
atoms each, and the subscript T is selected so that the
molecular weight of the alkoxylated diamine is 1,000 to
15 15,000.

2. A composition according to claim 1 wherein the weight
ratio of component a. to component b. is 1:99 to 99:1.

o0 3. A composition according to claim 1 additionally
comprising an acid functional pesticide.

4. A composition according to claim 3 where the acid
functional pesticide is selected from: growth regulators,

25 photosyﬁthesis inhibitors, pigment inhibitors, mitotic
disrupters, lipid biosynthesis inhibitors, cell wall
inhibitors, and cell membrane disrupters.

'5. A composition according to claim 3 wherein the pesticide
30 is a herbicide selected from the group consisting of:
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1 phenoxy acetic acids, phenoxy propionic aci ds, phenoxy
triazines and s-triazines,

SRR

pentli rfet khal "n, s prodizam ne,
gl uf osi nat e,
f enoxapr op- et hyl ,
set hoxydim 10 di chl obeni |

process for treating plants conprising applying to

benzoi ¢ "aci ds,

bent azon,

cl onmazone,

oryzalin,

hazol e,
zone,
tri
sul f onyl ur eas,
fl uazi f op- p- butyl,
i soxaben,

anount of a conposition according to
treating planiise®Prasétic apelds Ngohenoxy ppbropioahcebtedsi vehanowmyt of a

ccording.tp claim2._ . 8...A_ Dt s o[, . is pl ant s
%?W’Fﬁgct%‘”dsm%%?émaﬁ %ﬂégt  biagifies %Phagc%%%t%il?‘%g’d
accordi ng to substitwt&d ureas9. upapibsesbenbazeoneadpageginhe®.conpri sing

conpositi

conprising a

appl yi ng
claim 4.

on

to

g

process for

pl ants an Bf fiekuridchhorflusizaneonfdsi

35

10

15

20

25

30

35

phenmedi pham pyri dat e,
dinitrioanilines,

inidazoljnom

substituted ureas,

i sopropalin,
fluralin, gl yphosat e,
£S.

hal oxyf op- et hyl ,

claim1l. 15

oryzalin, pendimethalin, prodiamine, trifluralin,

glyphosate, glufosinate,

clethodim, diclofop-methyl, fenoxaprop-ethyl, fluazifop-p-

sulfonylureas,

butyl, haloxyfop-methyl, quizalofop, sethoxydim,

dichlobenil, isoxaben, and
6. A process for treating
plants an effective amount
claim 1.

7. A process for treating
plants an effective amount
claim 2.

8. A process for treating
plants an effective amount
claim 3.

9. A process for treating
plants an effective amount
claim 4.

10. A process for treating
plants an effective amount
claim 5.

bipyridylium compounds.
plants comprising applying

of a composition according

plants comprising applying
of a composition according

plants comprising applying
of a composition according

plants comprising applying
of a composition according

plants comprising applying
of a composition according

e ?%ﬁéﬁrﬁ&&i?ﬁaﬁ@ﬂﬁd&ét@, COARESbLEON cAGhRALGNRY t O
reaflngrglants conpri.si n ing to

LS, appl,
Bt dP8Sng1E6P Gpéﬁ&' 5

imidazolinones,

to
to

to
to

to
to

to
to

to
to

butyric acids,
uracils,
am trol e,

cl et hodi m diclofop;nethyl,
qui zal of op,
and bi pyridylium conpounds.

6. A

pl ants an effective
7. A process for



