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;e3e;\; Yl ( $6ZT<BB12 JULY 2002 -1 ADJUVANT COWPGCSI TI ON i u~nt+~~n BACKGROUND
OF THE 1 NVENTI ON | nsecticides, insect repellents, fungicides, ct likclzgsﬁ
bacteri ostats, herbicides, and plant growth regulators are nor P@
fornmul ated into various products for use on,crops, for insect control, weed
control and the like. Alternatively, the products may be formul ated a

liquids or powders or granules. Solvents, enulsifiers, di speJm"m\mW"ﬁm

and wetting agents are norrralAmuvwmpmmp@gnuoNo such conmpo
ensure the preparation of a uniformpesticide formulation. These *is166

formul ati on conmponents are al so selected to ensure that the pesticide

conposi t i opAUKEGROUNTEOFErHE INVRNTRONY evenly in a tank mx at the point of
application. They also have a third purpose that is to ensure optinum

delivery of thenbegikidesx ipsasparapellenst Jungididesar factedcigest bgetesioslatsy at e.

Sonet i mes h@r%n&dgsf Hridaplant 'd?&@lhpfegﬁtaﬁ‘&s'erﬁﬁﬂa%%rrh&léfé‘éﬂ %b%no@ée not
sufficient fuII' ensure stabl e tank m xes whenh such tank m xes contain

mul tiple céi?ﬁ’t‘iﬁ@nf%! USE 1PN HPRE: {Of IRBSCtherieh e ¥e8e yeerirohdendadpavilift s to t he
tank mx f@fterfnﬁtn!' d)FttPr@'drbciu)éts %?%qatrhl)‘lateﬁ‘Hsflﬁﬁﬁo%rﬁrspo'%cferé ke gBfies, MPOT t ant
and wi dely used uvants. Surfactants may affect many properties of the

f or mul at i ofokgek: aemglelflatﬁ,m'ﬁgersmm agempt nd syetingi agemtayiarg, normally
corrosiven C : [ y known
Chat - add ng o aed SR sl Goklp SR 1S I T Rt fior 19 ' 2 PELY e
desired st amthd@dprwmw] uvant s also potentiate pesticidal activity of
many pestici desyiahg ?&ﬁ{u‘i‘atﬁhec&ﬁﬁ%eﬂiy Y& d1sd C&e’i@é‘téﬁ it9nenduiat 1HaguRe been

devel oped for this purpose. Surfactants are nearly al ways conponents of
t hese adj u@aﬁsmcteamwﬂfqndw HisRgrse. OV@Gi%fMéY?@Vt"& atlpek §U’F 8t BerMait . One
class of adp Itb%ﬂb@ rhey aiéa&tafr@\éﬁﬁlréz ?@5& tHall is fo0énseieBPlirBum delivery of

Nph h t t t
pol Sii’ySFEW OV tep ity RO he Jeigeid. brdl oL URRALE- CORB A i

tal | owam neuridhate nrmmtpmmahwbﬁmeaforrphatans #ginpe shifisiedt ﬁ',diuuyéﬁilﬁ'e have

excel l ent surfagct roperti t.hat often. enhance the e
phyt ot oxi céfﬁbiet? eoss %%53‘?'3( m{xﬁgﬁontﬁporpyl?ﬂlgtcgwogegts ﬁmﬁery, fants and
nmust be usethybé heeeslsaghtochrgr edjuednts &theotank Reidder fu stabiktyi Chemtdatyg t he eye

pesti of dos SuipdfuSEny i e el ROl U RRRRR, SUAERMS 5= ™ 1
pesti ci dal aﬁet:lpmenymmsefhmtoallm rﬂqmlﬂﬂélosuw@élcaamowb"ms volafilghl spegdisi r abl e
end. The prpt 9%&%5%3&{? ALy C&Wre&pﬂ; %ﬁggwsbmer @\perw.ggl yIdBwn

surfactant “an sti cl NpoSi t 1 ons from ey ﬁe i's of paranount
i npor t ance thak Ehg”’f@féa@?és‘?q eruxaAYG tefthe H@m&(ﬂ"'ﬁ\)’ﬂ trgalﬁfﬁdtrﬁeg?ﬁ'@pdal

conposi ti oRgHARAEficH. NABRIVARE aR@ ;satémtate pagrcﬂm %Etl\h‘t?fbf gyt pedtickl @ made of
such products while |essenin possi injury to personnel

handl i ng aﬁwerasarwatnmawuvem '%ﬂn@enma@ﬂ\fﬁ q e foh &) Puwesg-
invention iyrdcfaREtAE redrpaivails EBmponsRERe frdsk AijvantsPrRpbingi feken aAsrul at i ons
whi ch exhibits reduce&. F irritancy. The adjuvant , conposition according
to the'i nvERMPEREME & ﬁp%éeswwea pol yoxyal kyl ene al i phatic ami ne

cont ai ni ng atdl east clado uf é’dcmirm r:ﬁét aas abkryd emslec@e gh: gwrouparapld an eye
irritation reducin oun i C ous reduces

i tati on PIGHRAATORY T JV\Q%?W) i ETRS St e PakE AR e

conpl exes vantarhtatra:etaauhlnes)nsucsuchs asorC adx@iripa, arthdxyted\hiatibwamindre vplmtesent in
an aqueous solution of th j uvan est| cide or_ a, pl.ant

regul at or . é’X)é%J’@"‘?’TBrlat“QF? $n aRBG aﬁﬁéjc% Ve Wﬂg@(lylsi” 818 d that

is capable ;ﬁé arEinaK bign hhdncerthé aHgaeg ochaymmamst bugretalglypposate N
aqueous sol ut| on whil e sinmultaneously reduci Bg E ﬂﬁe irri t%:el on cfaused by

t he pol yox;}ﬁ‘?k;}"ﬂ@t’i’é"@’?lypﬁ@t pYe driants el JMus; Rt dlighy degreeng
invention aagfioeontain a mxture of polyhydric alcohols and, optionally, a
def oaner. The m_xtur.e of ﬁ)@ﬁé“édrlc al cohol s i,s.comri seﬁ( of a tb i hydric

al cohol , such a&§egygeeop el & dN& LYRIFEANGY oPisthe SRILYPXyakyieng) AiRBall ycol
and propy! efgnghysel adjiEntdiaty ank pRefddd, RGHbOt témacmgwaetdﬁtuacy ®f the
particularly useful in Nphosphonorethylglycine (gl yphosate) herbi cidal
formul ations. The invention is also directed to a nethod of killing or
controlling weeds which conprises contacting the weeds with a herbicidally
effective anount of the conposition according to the inve LED
DESCRI PTI ON OF THE | NVENTI ON The term "pestici de" as used”mmﬂnmﬂmmm@mudes
chem cals and m crobial agents used as active ingredients 0o

control of crop and | awn pests and di seases, ani mal ectopara5| , and

ot her pests in public health. The term al so includes plans growth
regul at ors) pest repeI I an_ts syner gl sts her bi CI de safeners (V\hl ch reduce

.. e T L N v o o g, .




12 JULY 2002 -3 group, the adjuvant conposition having an eye irritancy

| ower than the eye irritancy of the pol yoxyal kyl ene aliphatic am ne. The

pol yoxXyal kyl ene al i phatic amines according to the inventi d2 aU&Yc@®pa@unds
of"the formula I (R20)xH R~_N | (R20)yH wherein Rl is al kyl or al kenyl

group having from®6 to 22 carbon atons,.2R2 is an al kyl ene group having from
2 to 4 carbon-atoms, x and y are nunbers such that x + y has an average

val ue of from about 2 to about 50. The pol éloxyal kyl ene aliphatic am nes are
present i pestigiahapmRasiionsEoatpining it susiactents; ine highly fesiehiecenthd hef f i cacy of

the pestigi 1igh o?"th”é“é pficaiet Bng gagbaﬁa é!)ﬁatnh%"iﬂé enné&tam%nfd%ém&.agﬁd Such

an anount' 0 e pol yoxya kyl en aI|p ti'c afiines normally causes eye
irritati owm@oau@msSfr@ﬂ dyer damagsi Sy pAsamaii impodaness tRedudegotheptvent growt h

| at d
b of er r ed LENO0 2! g oRRERe T pp Bl BbingBGHeC o AR R 2R D e
havi ng a Wewpases dﬁeeﬂlﬁﬁ)iﬂﬂfa‘tamheoma%cﬂitsm pradueisf whitm desseoingothsounds
havi th R~ t f
ot ur at eab s oy RSl dHE ot G MR O Bout "8t o about 22
carbon at GRIEFRRUMMARY OFMHEINVENTION and x + y has an average val ue of
bout 20. Th j I th
abou © HPRRBnEAbn ol aPahUPLy 2h iculaR AlhalAlhopFbaRIn the

adj uvant accor nvention can ran 0 about 85% by
wei ght wi tonmuladiops efhien e&#h@namduqeylpeymmryancand' heg adjuvantabooposinn t o about

75% b i f t of th
520, ehdhand !, BECERIGhal AmRINCHNG AARANRILOS LibfscAdRINENL of the
wi t h nmet atontaining at lerpi@daut 3 oiolesi o antaiietasieyoxiasigroln @ndranegyenitritatidrng t he

| nact | val | cfcaHiocdhd WP shdheOR Bt ind &t ifhaditanen byt 1n the

formul ate uct. Such a carboxyll |so Inte
pol yoxyal raylvgﬁ@"%zlqnﬁh@!tnhétwaﬁwr@ @mﬂaw@w caTRlexesgwithenelglions rsuchtason of the

adj uvant aagdiupf amYorPRich Ghae el g & érQQq&%GE 3bkioY of A€ RfivHNEdHe The
carboxylic acids according to the inyention also function as chel ating

agents. | & Regtiglde O R oTordh residatat iThg eygdritalionrredecng eRmerindal§iang donor
at ons Chabaﬁb@ﬂylﬁcﬁﬂm fh%t Wcé}:@ﬁfedéfrb%h@)léiﬂ@dwm omdrhmrfg cRflabs WRR rh&alf orm a

cyclic structure a chelatin | ex. The donor
) o ar e e d afiveq SohiTEn 4Ple FHLERBRAY BTG A TRIRG CRURY ol ccul 6.
Thus t hereapdiposykikglene iatishatic @arink. MHe tadjul/bifts iaBY@Bing Qo tY iBvémRaaIdavi ng one

nmore car ups, an ne _or re ot her functi,ona s, capabl e of
rt or et + BRI MRS ARhyARE aRondip e Srlahalyn & iR, ShE TRV DT
st abl e nevpapolghalriatadcohslsfio compriseBar adriaymnt &jcohgll socty aaaglhosryl an:i @ ds

chel ate & bF aHg LR, ULACL dRDRNe ONF. 4OCBlRlchd i CarO M, RpUP, any

t he al cohol ‘group. O her suc ic a fe not |imted
to, ami no@awdml toc thec iinventiere fis @@n@vlhglv eysetil ami Nmspm@erteiﬂwlgim'@ and its

sal ts. g@@%@g %FWH&'f&HMuoﬁQ'%hﬁ%ﬁne}u id Sis8RUirBHaIR S fdindd Qpr bi ci de
is partial

t hat or conpletely inactivated in aqueous solution by the
presence 6flingeta] quﬁ'ﬁﬂ'”gpa’ﬁﬁ‘i’%m’w FOPBIiseal contactiag alhei WRIS UMK & Ca+2 and

Fe+3. herbicidally effective amount of the composition according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

The term "pesticide" as used herein includes chemicals and microbial
agents used as active ingredients of products for control of crop and lawn pests
and diseases, animal ectoparasites, and other pests in public health. The term
also includes plant growth regulators, pest repellants, synergists, herbicide
safeners (which reduce the phytotoxicity of herbicides to crop plants) and
preservatives.

The adjuvant composition of the present invention comprises a

polyoxyalkylene aliphatic amine having at least about 2 moles of an alkylene



The preferred carboxylic acids are hydroxycarboxylic acids that contain one
or nore carboxyl groups and one or nore hydroxyl groups. Such acids that
are particularly useful in the practice of the present invendi opLynghysle,
but are not limted to, citric acid, glycolic acid, gluconic acid,

al pha- hydroxybutyric acid, malic aC|d saccharic aC|d mandel i c aC|d
tartaric acid, glyceric acid. CGtric acid-Bs especial I y preferred because
it is non-toxic and can be used at relatively | ow concentrations. Another
advant age h C [ [ t o Sg et

phyt ot oxi CIE'Jfbyb %yﬁgj‘ﬁé?tb}:@mgsngﬁyqﬁds tatens egga{hgéeryc i %r\,\:iég @%ﬁdﬁ]ﬁegglel y

conpl exes iitahcyvel dhe mlyokyalkylersl sliphalieramine omhe nealydxyalkiicoh alipdaknown to

i nactivate ids that can be
present 1 netiee g Bed B AIRHED o IR BT < an oy
irritation-reduci ng anmount which is any anount required to reduce the eye
irritation of a pesticidal formulation containing the adjuvant according to

the invention t4FRaR)&cceptabl e | evel. Such an anount will be readily

det er m nabl.g those skilleg in the art and will typically vary from about
0.05%t o about \5% by wei ght of the adjuvant. The adjuvants according to the
invention also cgyabamn a m xture of polyhydric al cohols and, optionally, a

def oanmer. A pol yhydric al cohol or polyol is a conpound having at |east 2
al cohol functionalities. The m xture of polyhydric al cohols is preferably
conpri sed ehesdn Redsalkygher alkedyygrroup mwmghujrr) b X2ecaabory agiwszd%plls amd at

| east one col referably ethyl ene col ropyl ene col or a
conbi nat i o%'k{'ﬁgf’ 86’1"?‘p Wlnséf%%*%%ff?@%%@ @E%ﬁ%’e ”&F@gF%F‘écrb@ﬁt tontain
any conbi naty ¢asodn Roéree vaiug anyomeérfm \aetcaﬁaumt 50. Thé Spdwoecﬁr@lkﬁbhy

conprised of .a.conmbination of Iene r opy) ene
gl ycol pr e8ERTRIE AMUDES /1B RrRSent 'gﬁﬁ/ ﬁ{‘?"% §m8‘f‘m?ﬁ%f %gﬁfncgﬁﬁet é about
25% by wei ghicaof oftthe pastjcideaniplant lgeowte Iregulater aitowhich ibfs fohrauletedi Gush

polyhydrlc al coho WI|| [ rd|n t 0. the nature of
t he pesti ci 2o "'}ch’r}ftﬁ'k ?h}g e&&yoxﬁg%&et %‘ i Pé?e&alélrfn%rﬁi%faﬁf? oﬁyeaHdta\ﬁnorI‘ I

typi cal |y beusess effoanulatidre dootairtinga pektldldeed planttgnewthr reguliitee, egpeciallyn anount
of each co e i n r identity
of the eye e fusr rriEBRL B RABE P SR G bR TS BB G 12
type of appliphediciagnngsfare leéhwlgteudda&mv eovnesavingra dggr@ueageatmmlatlon of

transpor t abi,on f it #é?eréh{fef@%ﬁﬁbuﬁ&dhm Irei16n A8 TP rAR8s aldipogond! LT ons

of use of the pesticid osi tions I's readily determ nable by
t hose ski | M8grgim Rinig aaFft'x‘U"?h‘é SRt P AT %Tsaf%@eﬁr'?@é@ﬂ ch#0eheries ftam contain
optional c f S ctant
conposi ti o%ggﬁgéag%%gé@sésfg&pgﬁgyn@% %r Ecegtﬂgec# P%oru%s%rﬁ: X ﬁpoarafe%\'?s w | |
depend uponrvésryevalefohabaut20. %pem@dl layhduheofi steyuxyaikylehe tahﬂwavara‘rﬁﬁé ants

dj h
o ant "B R RACh R g R R ror Sy Rads o AR b BUORRE O [ o

about 120 @lyanmgmomabmet prla&@regrmmﬂymmhllywanglngeronh iabeut 65%atw apueous

gl yphosat e §Q| ut i an. cont ai ni ng about 480 granms of the isopropylam ne salt

of phospho Shyf“g ycine. This is equivalent to fromabout 0.2%to about
0. 40% by wei ght Thd eyeciaitbtiony Iréducingi dorhperieny dfhtneabijuvaént bb teerpeseata net al
ion. The a Je : | i C i

pesti ci dal ﬁyﬂémgtaﬁégg&%%ﬁcgfé g%i/éb%ggkgﬁmﬁeag? ?@?Eg% %ggrqg&tsggstl ci dal
conposi t i orquéxsidigpnathereby trediciigsomelirinating: et nactaditing aaftest atowtali ng to
the inventi | i d yphosat e
and aci fl udrten rﬁ?f %‘D%P}I{h% q"lg"?% ﬁ%rf(g)prrﬁé‘ Iﬁ%f%@éh@xy - f‘am%rB @ﬂihzm C

aci d), chl @ﬂmmacoswmthe)pglysxmlwlelnerailbbatzmiamlrmclm)ebvzre«ﬂ!umng 1he eye

((2, 4-di chl, %ﬁg
) hept ane- 2 ;rgfagBH%f‘ oxy @%ﬁttadcn?jé?ghﬂéeg%%(g%@ ?g t b%ﬁ? % ar ophenoxy)
propi oni ¢ aci d) Theicelboxdim gciisaaricautirg), ©, Ber inednitionoxlse ﬂldldien ascenetadingl i ¢
acid), 2,4, (R, i e
(23 bt 71 CRFAFoBShS] ILF o ORRARO R AR Goftpolhas RENAG Bonor stoms  \opn
(4- chl or o- dhatalay lcormpamedtyi @oetinald bont*ahgapwih a 2eld dincthlfomo praypiiostrectaei d)
di chl orprop (2-(2, 4-di chl orophenoxy) propi onic acid), MCPB
(4-(4-chloro-o-tolyloxy)butyric acid), bialaphos
(L-2-am no-4-((hydroxy) (et hyl) phosphi noyl) butyryl-L-al anyl -Lal ani ne),
gl uf osi nate ((3-am no- 3-car boxypropyl ) net hyl phosphi nate), imazethapyr
(2-[4, 5-di hydr o- 4- net hyl - 4- (1- et hyl et hyl ) - 5- oxo- 1
H i m dazol -2-yl]-5-ethyl -3 12 JULY 2002 -6 pyridinecarboxylic acid),
i mazaqui n (2-[4, 5-di hydro-4-nmethyl -4-(1-nethyl et hyl)-50xo0-1
H-| m dazol - 2- yI ] 3 C]UI noI | necar boxyl ic aci d) m' xtures thereof and the

-~ . I



Fornul ati ons containing a herbicide such as gl yphoste and the conpositions
according to the invention are effective at killing andlor controlling the
grom h of weeds. The follow ng exanples are neant to illustrate2 bitLYNO200D
limt the invention. EXAMPLE 1 Adjuvant Conposition Wight TRYMEEN 6607
68.0 Citric Acid (50% Aqueous Solution) 4.0 Gycerine 15.0 12 JULY 2002
AGNI QUE DF 6889 Defoaner 0.1 Ethylene @ Yé(')l 2.0 Propylene dycol 10.9
TRYMEEN 6607 i$ tallow am ne ethoxylated with an average of 20 nol es of

et hyl ene vy 8, asPa £ ASHIBI PO THE Hoftr A& Ble PP rPddrfaate AHdRBNA | 1S, PA
19406. AGNI QUE DF 6889 Defoaner 1s a silicone enulsion, a trademark product
of Henkel govpoMihinothe M IMeGUis Thus, fggerborpkiansids acqydingdPod® Test i ng

Results A - ' 0 | JA 0 i
' sopr opy! ah%n@‘ébz%'%q@?%'ﬁ%“%fi?&é@?@“ﬁ%&%’&"é‘%@% X A B b e e he

adj uvant ofungicmaploeoups (GeepleeofAnterapiing cuip apkvelers Metahdens Hl agv§Piosat e

products u th e r ot [t oW. P S f | &t (Sample A
) cont ai ne%b%é[?gut%ﬁqsglbgﬁi ?r %gacygzl é‘%%} %g:e%ﬁalt ) }elBoftE ?cgipgiévgfé%%?\l%uP
cont ai n t heydregypabpeyylanaads efslate ghrogply pie 9x0enadfmoe EteiRy lleeted imalheow anmi ne.

(9 None. (S SEoFS P AU S S SRV ety ¢

EMbder at e E@0iN6ted.16,7aniAosarb Syt iagids spst) Bs EihwlenedinnneatetiaacBlicapiglands i s

ROUNDUP Sa I WBHF ' Il DAt I itatign | ndex
score of tqg;‘l’ rsiCN r;9 Ki'n e}%T%{@‘J?QQ%@d%ﬁFXﬁ fet”% %ﬁ%&lc@%&h alth

Eti ects Teistpanipli@er dempletaly inapivESENERE0ES $0998)bythe roesEmcad! dedtiines f or
Testing of Chemcals, Procedure 404 andl or JVAFF. 59 NohSan No. 4200,
January 28',°“i'9%?5‘.'cugf@ REYVEENHRFR '@9%5‘1‘%%@% o’ e‘?i%'conf orming to U S. EPA
Heal t h Ef f ect s Tiespiefgre@ucatbbiylie ecidOPATES Hydfdx2G@hboxyi® Hd)dsathet CB:ERIn

GQui delines_for Testin 9 Noh San

of Chem cals. Procedure 404: and/.or, J K
No. 4200, SHnBRFPS 5808 SOFRS T s PY 6% L RN CHVSI FHCR " Eeor 6
(MVITS) of arei sarti@ddrly useful ratheopraciibesal rthé pgeseheinventioh indlude, riut até oot obser ved
in the skig ang. e X 21kl Ly, Qr _Lfritation
to clear o@géﬁ/gdgﬁhc %’“ﬁ%(g&?(ﬂﬁ%@ gﬁ(ﬁg@%g&@@gflpb%gy %{O%qt%@g%g rrB%JI{Cr- Static
Acut e Toxi atidy sFeshariqiaciH, Ragndrlio 3oid uteriath coidnoiwsklie ankCidc agsimsl ies with
U.S. EPA FLERRiANEShiRfHeSPHedgldd'] i€ Zioh-toxic and can be used at relatively low

concentrations. Another advantage to the use of citric acid is its ability to increase

the phytotoxicily of the herbicide glyphosate because citric acid readily complexes
with metals such as calcium and iron, metals which are known to inactivate
glyphosate. The amount of such carboxylic acids that can be present in the
compositions according to the invention is an eye irritation-reducing amount which
is any amount required to reduce the eye irritation of a pesticidal formulation
containing the adjuvant according to the invention to an acceptable level. Such an
amount will be readily determinable by those skilled in the art and will typically vary
from about 0.05% to about 5% by weight of the adjuvant.

The adjuvants according to the invention also contain a mixture of
polyhydric alcohols and, optionally, a defoamer. A polyhydric alcohol or polyol is &
compound having at least 2 alcohol functionalities. The mixture of polyhydric
alcohols is preferably comprised of at least one trihydric alcohol, preferably
glycerol and at least one glycol, preferably ethylene glycol, propylene glyco!l or a
combination thereof. While the mixture of polyhydric alcohols can contain any
combination of polyols in any relative amount, it is preferably comprised of a
combination of glycerol, ethylene glycol and propylene glycol present in an amount



12 JULY 2002 _g_ EXAMPLE 3 The post-energence herbicidal effect of the
conposition of Exanple 2 (Sanple A) was eval uated according to the

foll ow ng protocol: Wed species: Barnyardgrass (ECHCG, 1 amLY ox¢o@p |
(SETFA),. green foxtail (SETVI), large crabgrass (DI GSA), wild oats (AVEFA),
j ohnsongrass (SORHA), quackgrass (AGRRE), ivyleaf norningglory (IPOHE),
redroot pigweed (AMARE), vel vetleaf (ABUTH)S- cockl ebur (XANST), and commron
| anbsquarters (CHEAL), sow histle (SC]\IAR) Canada thistle (C RAR),

si ckl epod (CASOB) and wi poin a HHL) .. Pl a re germnated in
synt heti c© ét_wm oyt %t‘P&%ﬂH’B@f’/?rE %{GF Hg %ﬂ)”‘taﬁén'lcﬁel\)i elaivgamaspty
cont ai ni ngy 'fHeCOQrFBHsrb&%y@né‘%%ho@rﬁW%%lﬂgiédWﬂH&H?r? étfcofbf?ﬁgl'iél'thé i ght

suppl emented by halid i ght an average energ é 165 m cronol s per
square nenéiurgef ta%cp@ﬁupldajami.t@menﬂewﬁ@epfathﬁ pegicida fqrr@ladma ang avilht i ve

hum di 1Y Qf gy R8s ddie PR ORI 80T R ot day and 8 h night. All plants

were top prior to treatment and sub-irrigated after treatnment. All
fornul ati ons ofhgjlopimysaesouel ef ispeugrmPPRED Solhet pAIHVaYi depardp dmter with

no add' tiQ ?aém@sdmﬁagg ma&@m@ ofThé’e?@ﬁFl@%r'\ %&cﬁg%mp&,Bdcmeémﬁ was added

to 80 water to equal 4p0 ae/ ha when appli ed.
Appl i cat i @ﬁﬂ“&/\%ﬁsélcﬁﬁd@edvpet ﬁfeapPJ'Qatloéaﬁf “QEBIPQStB!L@) C%"ﬁﬁﬁé'% slorapa paek sprayer

manuf act upgds faﬂaﬁbh%mrmamae@nmﬁckﬁewcldel@dnﬂﬂ;sﬁioﬁma& JARadibRs 3t u§§ psi and

a track spee nP l'i cati on height was 18 inches above the plant
canopy. Tiof henpesticiHa @HWC\?&'P@WG‘@ Angris éﬁﬁﬂ"l’ dataroinable birthase skiedima. Al |

treat nent g, \gh eTﬁéEQ{iJh%ﬁ %ﬂth@*’ﬁr@@en‘i !W@ﬁl&%&lﬂ%ﬁ‘élﬁ%ﬁ%l BRpPBARAE Y, bef ore

transferring create ‘; terial to zone 12 4 for 1 ncubation during
t he durat ioaroye hRewa peﬁqlq?é'ﬁt of 1the uguyfaglaat SRYPESIHXD ANdy SHBEReRYaker e

visual andotalieR. TRe &R RPtsuRh Jon%meﬂé dmyae@éddenpérn el BRNtafBAT) . The
entries in the tables bel ow ran rom 0% neani n% no, deat h to 100% nmeani ng

t ot al deatqsp%?"vah@iq‘ﬁ@ﬂw&bme|5&5{3?‘8%‘8&891@"5%@ 41970 par ent heses at the

top of each tablrenrepueseat adjuvnt nitAlagyphesate inal sdjwent aet@ding tokRe JULY 2002
_g_ Table 2 SAVPL
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sol uble a composition conmprising: (a) poiyoxyal kyl ene aliphatic
am ne; (b) a niTke uadiueEntp dcgorgingi ¢o dheoiwéionoepni Bé ngeebingt ewth giycol ; and

(c) an effp%%hélef%% edtib ! AAbIANof %qycfyag ameeﬁm&f 18 f‘o%b%xsaesﬁc i d havi ng

the abilit ex a netal 1on." 2. adjuvant of claiml erein the

pol yoxyal k%ﬂnm%'tlaﬂl pramples &h’Pﬁ%"qd§$e"H'HbWICHt‘€G AMEHIE aRFHEInAA0ithe an

average degi&fioRfcht BOXiARlARE BEiubé, 0BuaRRUho? IhedbRUt gipfhosate and
acifluorfen (5-(2-chloro-4-(trifluoromethyl)phenoxy)-2-nitrobenzoic acid),
chloramben (3-amino-2,5-dichlorobenzoic acid), 2,4-D ((2,4-dichlorophenoxy)
acetic acid), endothal (7-oxabicyclo(2.2.1)heptane-2,3-dicarboxylic  acid),
mecoprop (2-(2-methyl-4-chlorophenoxy) propionic acid), picloram (4-amino-3,5,6-
trichloropyridine-2-carboxylic acid), 2,4,5-T((2,4,5-trichlorophenoxy)acetic acid),
benzac (2,3,6-trichlorobenzoic acid), dicamba (3,6-dichloro-o-anisic acid), MCPA
(4-chloro-o-tolyloxyacetic acid), dalapon {2,2-dichloropropionic acid), dichlorprop
(2-(2,4-dichlorophenoxy)propionic  acid), MCPB  (4-(4-chloro-o-tolyloxy)butyric
acid), bialaphos (L-2-amino-4-((hydroxy){(methyl) phosphinoyl) butyryl-L-alanyl-L-
alanine), glufosinate ((3-amino-3-carboxypropyl)methylphosphinate), imazethapyr
(2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-56-oxo-1H-imidazol-2-yl]-5-ethyl-3-



3. The adjuvant of claim1 wherein the average degree of ethoxylation is
about 20. 4. The adjuvant of claim1 wherein the m xturejpfjpofyhysyic

al cohols is conprised of glycerol, ethylene glycol and propyl ene glycol. 5.
The adjuvant of claim1l wherein the anount of the carboxylic acid is from
about 0.05%to about 5% by weight. 6. Thegadjuvant of claim1 wherein the
carboxylic acid is an al pha hydroxycarboxylic acid. 7. The adjuvant of
claim6 v~herein the al pha-hydroxycarboxylic acid is citric acid. 112
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of glycerol, ethyle ol .an an effectjve eye
irritati AFIVBHUSi A E;”‘éﬁ?gdém ofN-PaPE gé‘e‘?&%‘%}/ é’péa%‘ﬂQaﬁt FMeivai m 8

wher ei n tﬂaﬂnau@aagende@n@es@bbletmylh@tdo@nmé @d@o@t }Q;ho%éte Eh@ iadj uvant of
claim8 wherein the mxture is conprised of about 1

of
gl ycer ol , 9¢{iyalites296 pyerRisiogRt s His@esegl Bnk-$l Fabl Nand 82883 he em'fe

contents of whicl. is incorporated herein by reference. The adjuvants of the
present invention are especially useful in the preparation of pesticidal
compositions designed to be delivered by spraying, paricularly sprayable
herbicidal compositions. When combined with a pesticide, the adjuvants according
to the invention can be made into a concentrate which can subsequently be diluted
with water to form an aqueous pesticidal composition ready for use by spraying.

Since glyphosate in acid form has limited water solubility (about 1.2%) the
water soluble salts of glyphosate are normally used for most applications. Among
the water soluble salts of glyphosate are the trimethylsulfonium salt, the
ammonium salt, the isopropylamine salt, and the alkali metal salts, such as sodium
and potassium. These compounds due to their solubility in water are the
agriculturally acceptable glyphosate-containing compounds generally used in
commerce. The relative amounts of herbicide, water and surfactant in the
aqueous herbicidal compositions of this invention will vary depending upon many
factors including but not limited to the identity and propentlies of the herbicide,
method of application, locus to which the herbicide is applied, etc. The weight
ratio of glyphosate expressed as acid equivalent to surfactant composition is
normally in the range of 1:1 to 5:1.

Formulations containing a herbicide such as glyphoste and the
compositions accerding to the invention are effective at killing and/or controlling
the growth of weeds. The following examples are meant to illustrate but not to limit
the invention.

EXAMPLE 1
Adjuvant Composition
% Weight
TRYMEEN® 6607 68.0
Citric Acid (50% Aqueous Solution) 4.0

Glycerine 15.0



10. 9% by wei ght of ethylene glycol. 12. 'fhe adjuvant of claim8 wherein
the amount of citric acid is about 2% by weight. 13. A water sol uble
pesticidal composition conprising (a) pol yoxyal kyl ene aliphatic am ne; (b)
a mxture of polyhydric alcohols conprising ethylene glycol;1fciy@h 2002
effective eye irritation reducing armun% of a carboxylic acid having t%
ability to conplex a metal ion; and (d)‘a pesticidally effective anpunt of
a pesticide. 12JULY 2002 12 14. The pesticidal conposition of claim13
wher ei n t AGNYRUESTR6E3E Befeamkei phati c am n8.1i s et hyoxyl ated tall ow am ne
havi ng an Fy,arg%ggree of ethoxylation of fromabout 2 to about 50. 15.
The pesti% S sition of claim 13 Svhérein the average degree of

et hoxyl at Papylese @hmat 20. 16. The pestici dalg conposition of claim 13
wherein the m xture of polyhydric alcohols is conprised of glycerol,

ethyl ene ghyrhotbthy AN QRN A1 BbYeRk wirdh avifife a%tnk&as%%mﬁ]m%u J on of
clai m 13 wdenek produdet REAREorp6ratioh Faulph MilcPayfol@s. aci d al vout™ 0. D5,

to about 5% by weight. 18. The pesticidal conposition of claim13 vvherel n
t he car bo&$VIREEREF 8889 Petppmeligrnelictng ek a irerssog kipeodpat ipicHenid) Corpbretiopest i ci dal
composi t i BHPY e A{HP%7 wherein the al pha

EXAMPLE 2
Toxicology Testing Results

A formulation containing 480 g/L (41% by weight) of the isopropylamine salt
of glyphosate and 180 g/L (15.3% by weight) of the adjuvant of Example 1
(Sample A), was compared to commercial glyphosate products under the test
protocols recited below. This formulation (Sample A ) contained about 0.36% citric
acid by weight. Both types of ROUNDUP® contain the isopropylamine salt of
glyphosate and ethoxylated tallow amine.

Table 1
SAMPLE PDII EYE CLEARANCE | IRRITATION | RAINBOW
TROUT LC50

A 0.2 9.0 Day 4 (S) None (S) 35.4

72 Hrs (E) Mild (E)
B 0.7 20.0 72 Hrs (8) Slight (S) 12.9

Day 10 (E) Moderate (E)
C 0.6 19.5 72 Hrs (S) Slight (S) 5.7

Day 7 (E) Moderate (E)

Sample B is ROUNDUP®

Sample C is ROUNDUP® ULTRA

PDIl is Primary Dermal irritation Index score of the Primary Skin Irritation Test conforming to U.S.
EPA Health Effects Testing Guidelines, OPPTS 870.2500 (1998) and OECD Guidelines for Testing
of Chemicals, Procedure 404; and/or JMAFF 59 NohSan No. 4200, January 28, 1985.

Eye is Primary Eye Irritation Test conforming to U.S. EPA Health Effects Testing Guidelines,
OPPTS 870.2500 (1998) and OECD Guidelines for Testing of Chemicals, Procedure 404; and/or
JMAFF 59 Noh San No. 4200, January 28, 1985. The number is the Maximum Mean Total Score
(MMT8) of this test.

Irritation- describes the level of irritation observed in the skin (S) and eye (E) tests.

Clearance- time required for irritation to clear observed in the skin (S) and eye {E) tests.

Rainbow Trout — Static Acute Toxicity Test with Rainbow Trout, Oncorhynchus mnykiss.

Complies with U.S. EPA FIFRA Testing Guideline 72-1.



hydr.oxycarboxylic acid is citric acid. 20. The pesticidal conposition of
claim17 wherein the anmount of citric acid in the adjuvant is from about
0.05% to about 5/a by weight. 12 JULY 2002 13 21. A nethbd o0LKi 20Omg or
controlltng weeds conprising contacting the weeds with a herbicidaily
effective anmount of the conposition of claign 13 wherein the pesticide is a
her bi ci de. 22, A nmethod of killing or controlling weeds conprising
contacting the weeds with a herbicidaily effect: a anount of a water

sol ubl e conposition: (a) an ethoxylated tall owam ne havi ng an aver age
degree of ethoxylation of fromabout 2 to about ~0; (b) a m xture conprised
of glycerol, ethylene glycol and XfYPeh8 egcoI (c) an effective eye
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were top watered prior to treatment and sub- lrngate atter treatment

\J

All formulations of glyphosate were brought into solution using tap water
with no additional adjuvants added. The appropriate amount of compound was
added to 80 ml of water to equal 800, 600, 400, 200, 100 g ae/ha when applied.
Applications were made at the 2-3 leaf (B12-B13) stage with a track sprayer
manufactured by Allen Machine Works utilizing a 8002E nozzle at 38 psi and a
track speed of 2 mph. Application height was 18 inches above the plant canopy.
This was the equivalent to an application volume of 187 L/ha. All treatments were
replicated three times per species and randomized before transferring treated
plant material to zone 12 or 14 for incubation during the duration of the
experiment. Injury and phytotoxicity ratings were visual and taken on each pot at 7
and 14 days after treatment (DAT). The entries in the tables below range from 0%
meaning no death to 100% meaning total death for a given application rate. The
numbers in parentheses at the top of each table represents the number of trials
conducted.
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109&' ()-S!'"Y 10%& ()-Y 10% Table 2
& ()-!S $10%u& ()--..G3H3I 3J3WB[ 3uV7smLO%@&' ()- 9! S10%@& ()- 10
SAMPLE A (TWO)
GM/HA IPOHE ABUTH SONAR CIRAR CHEAL XANST AMARE CASOB
100 0 0 0 5.9 0 8.7 233 0
200 5 0.9 35 117 833 333 667  36.7
400 35 617 842 35 90 60 833  54.2
600 60 806 965 55 983 767 863 85
800 533 914 984 534 100 80 93 93.4
Table 3
SAMPLE A (TWO)
GM/HA EPHHL SORHA AVEFA ECHCG DIGSA SETVI SETFA AGRRE
100 10 1.7 0 0 0 1.7 0 1.7
200 533 233 0.9 0 383 725 60 8.4
400 91 96.7 40 76.7 69 99.9 90 64.2
600 91.3 999 725 80 774 100 100 96.5

800 97.7 100 87.4 85 85.9 100 100 95
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about 20,

4, The adjuvant of claim 1 wherein the mixture of polyhydric alcohols is

comprised of glycerol, ethylene glycol and propylene glycol.

5. The adjuvant of claim 1 wherein the amount of the carboxylic acid is

from about 0.05% to about 5% by weight.

6. The adjuvant of claim 1 wherein the carboxylic acid is an alpha-

hydroxycarboxylic acid.

7. The adjuvant of claim & wherein the alpha-hydroxycarboxylic acid is

citric acid.
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10.  The adjuvant of claim 8 wherein the average degree of ethoxylation is

about 20,

11.  The adjuvant of claim 8 wherein the mixture is comprised of about 15%
by weight of glyceral, about 2% by weight of ethylene glycol and about

10.9% by weight of ethylene glycol.

12.  The adjuvant of claim 8 wherein the amount of citric acid is about 2%

by weight.

13. A water soluble pesticidal composition comprising (a) polyoxyalkylene
aliphatic amine; (b) 2 mixture of palyhydric alcohols comprising
ethylene glycol; (c) an effective eye irritation reducing amount of a
carboxylic acid having the ability to complex & metal ion; and (d) a

pesticidally effeclive amount of & pesticide.
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15.  The pesticidal composition of claim 13 wherein the average degree of

ethoxylation is about 20.

16.  The pesticidal composition of claim 13 wherein the mixture of
polyhydric alcohols is comprised of glycerol, ethylene glycol and

propylene glycol.

17.  The pesticidal composition of claim 13 wherein the amount of the

carboxylic acid is from about 0.05% to about 5% by weight.

18.  The pesticidal composition of claim 13 wherein the carboxylic acid is

an alpha-hydroxycarboxylic acid.

18.  The pesticidal composition of claim 17 wherein the alpha-

hydroxycarboxylic acid is citric acid.

20.  The pesticidal composition of claim 17 wherein the amount of citric

acid in the adjuvant is from about 0.05% to about 5% by weight.
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21. A method of killing or controlling weeds comprising contacting the
weeds with a herbicidally effective amount of the composition of claim

13 wherein the pesticide is a herbicide.

22, A method of killing or controlling weeds comprising contacting the
weeds with a herblcidally effective amount of a water soluble
composition: (a) an ethoxylated tallowamine having an average degree
of ethoxylation of from about 2 to about 50; (b) 2 mixture comprised of
glycerc), ethylene glycol and propylene glycol; (c) an effective eye
irritation reducing amount of citric acid; and (d) a herbicidally effective

amount of N-phosphonomethylglycine or a salt thereof.



