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PCT/ US98/ 152 HI GH LOADED AMMONI UM GLYPHOSAT

FORMULATI 0\18%99’04635 This invention relates to stor agPé‘:Téqsg%ﬁsé”aqueous
her bi ci dal fornul ati ons cont ai ni ng hi gh concentrations of inorganic
ammoni um salt of gl yphosate together with surfactant, and to net hods
of killing or contHIGHLOADED\ANMONIUM GLYPHOSATEIFORMUEATIONS nul ations.. 5
N- phosphononet hyl gl yci ne, otherw se known as gl yphosat e, is well known in

t he art as effective post-energent foli d her bi ci. de.

G yphosate is an%&%’ﬁ‘i‘t nrehte&eéﬂﬁéﬁﬁﬁquQ“W‘FﬁF" ’é‘dg'gfg aHOpSWREPmE in its
aci d form i spigiedoabdnitRions bﬂﬁ&lgdﬁm Md&xﬁﬁiaﬁrofglyfhosatgogm%@u&a‘émnﬁ her ef ore,
normal Iy fornul ated and a[) as a water-sol ubl e sal Al t hough
nonobasi ¢, ddndaemethedsef kil naasmtrglm unwaited vegstatemusingdhase fpamvlatipes. it has
general ly.10 be (o) l. , the form
of a nonobasic Siﬁl&sﬁgﬁ&ﬁe‘?ﬂlé@cﬂe &F&éﬂvgg Eno%dasgf}?fx&éatg, lygggﬁm%ﬁllﬁirjﬁg sal t
such as the #onReHefaivot-anerga) folmfafnﬂi%d herbncxdﬁbbty@lidsﬁbdﬁhntoﬁgahiBA salt.

Roundup[.err] herbiici de contai ni ng the | PA salt of pho e is sol d
by Monsant o @mmm;wﬁ'sﬂv&ﬁ LEBwS, djin s a5id em&«séﬂ%ﬂr ﬁ@mwﬁw at i on

which is 3{8 'Mnrgfra}gé_,h%ﬂwfad@;tedam %a&@@&a@ol@fes&lp appl i cation

to plant foll |norgan|c ni um NH[ err] +, salt
of gl yphos at Althtmglamsnnbe&'mﬂ‘ﬁmsict aidltxybaavsdlﬂsabglgphosate can berpiade, yhmqalbed in dry

Roundup By P BRSPS A A R o of £ aREett U0l n vt or by

t he usafamprela@ﬁ ‘plofio- ic @RirioA#im} wnhafus tﬁeqhdnag m@plh@rne); ofiger ci al
gl yphosat e product's 1 nclu Touc down[errlhe ICI de of Zeneca, an
aqueous SC fﬂ?bfﬁyia&éf%WAcﬁﬂlft &m@@&%xc@emﬂtﬁms .I%ﬁ&l tafelyahasgiaisun) , of ten

abbrevi at ed {4y nsifth € At sol WSC) formuldiRANAiGS
her bi ci de of Mo sa?lto Co?r%l B'h%ry s(’g‘?orrm at1on c%)r?{lgl?lm ng th eS

monosodi um s géneraly digltgd;imws'faﬂa’ the userpnorto applicati¢netn ptamefoluagpnfhe meneoni unt',
"nonoa I u di anmmni u . to sal ts of
gl yphog?a?g Fﬂo angctaénmr%m" i c't(fq?ﬁ'?) slatﬁésraé ’2"“ aﬂﬁa afil%l . e.,
NH err], unl ﬁﬁﬁﬂﬁd&ﬁa@%@i@ﬁﬁ&%ﬂﬂﬁ ghihtite &%@)&Ennuﬁtmﬁ]w&ﬁds&faw h&bﬁlﬂd
concentrations erein, even where the glyphosate is present as
a salt or saF’%"sR"“&ﬁl‘@@&'ﬁﬁ'%@ of Moggsaptg Company, whigh a5 disspived dn water iydhes st he

cont ext derraagg rl?t%p%e%ﬁon to plant foh age. Otheyé’eﬁﬁrﬂéx'ﬁalwph&at@fpr&héfpmélﬁé’é e,
nmet hods for r% aring salts gl yphosat e, f'ormul ati ons of gl yphosate
a

or its salts m@mex&of@s@ecafanngﬁo%iogn\muonp@t@ms&ef or 30 k| I 1ing

3507, 250" | Red Rt SenBbBBhacR AN S IR8 e AP ROBELED' 00
No. 4, 405, 53 GeovforcE-herbizide bf Monsanto Company, a dry SG formulation containing the

monosodium salt of glyphosate.

kL 1S

When the terms “ammonium”, “monoammonium” and “diammonium™ are used
berein to refer to salts of glyphosate, these terms apply strictly to inorganic ammonium,
25 e, NH;, unless the context demands otherwise. Glyphosate rates and concentrations
_ given herein, even where the glyphosate is present as a salt or salts; are expressed as acid
equivalent (a.e.) unless the context demands otherwise.
~ Varjous salts of glyphosate, methods for preparing salts'of glyphosate,
formulations of glyphosate or its salts and methods of use of glyphosate or its salts for
30 killing and controlling weeds and other j:lants are disclosed in U.S. Patent No. 4,507,250
to Bakel, U.S. Patent 4,481,026 to Prisbylla, U.S. Patent No, 4,405,531 to Franz, U.S.
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PCT/ US98/ 15249 ' Patent No. 4,315,765 to Large, U S. Patent No.
4,140,513 to Prill, U S. Patent No. 3,977,860 to Franz, U S. Patent
No. 3,853, 5%®®m4ds anz, and U. S. Patent No. 3,799, 758 t opcr/usesnszaenz. The
af orenenti oned patents are incorporated herein in their entirety by

ref erence. . A yphosate salts generally require the presence of

a suitable_surf bes 8 e I e surfactant
may be pr O\WB %rgi%\%g &‘I’gtpég t&?"n%’llg‘?%lgﬁ f"64)d@ri’c{‘%mtﬁ-cjrnlrely be added by
the end use.mﬁmeﬁia%ﬂmlmsemteﬁmw ssm,lswzbcvmzmmsmmmm BBt ant s
very inportant. For exanple, in an extenS| HLed in Weed

Sci ence, 1dranz. The aforgpentiopedpatents are incorporsted ?’em\?ﬁl\g‘%‘F BIFfrefYe f ound

wi de variation H&aﬁ‘dilfs%ﬁﬁe?dﬂ%eqhﬂe thepresern&‘f‘dfra sﬁﬁbie'sﬁffmﬁaﬁtf@fﬁbﬁme t he
her bi ci dal efficdcCy of hosat e. Use of a highly

concent réat émrbanﬂyémbmm tsur&qtamrma;nbmmmthmpmmafm tiop, or sal t

Tower i ine) SRR S e RIS o O AR fec R 2 1<

mol ecul ar W&{-}qhiportmelmirexmip!e imagle:l:tynswestudy&pdtrteﬁliteWmﬂmm’, I%Z’Id a natural

nutrient for the grow per . or am fHise of
anmoni um s ayoueSSs 5/#82&'{ g" ’F@#mﬂg '?&n%‘al?g %’b%%’ﬁt rgatm?or nul ati ons
of 15 9'ypch&iﬁé’dilﬁyfdﬂnh@lbé@eﬁ&bxci'ﬂbl'eﬂioﬁ@cﬂ‘@ﬁrpﬁ&ﬁt&r ol I'ing weeds and ot her

pl ants has, however, been limted unt|I the lE)resen Lnvention

di scl os&¥ her ei e qfpchighlysonesnirgted.aquenys farmplation of glyphosate mhe RFBY Hne or nore
of the fol lﬁWe with ff irfotbahit Base %hr%hﬁgzoﬁlﬁ(ﬂgh&aﬁﬁgeﬁﬂ. ABHRHorPATY fowedin

properties o e anmoni um salts of phosa ack of definition of
sui t abl e s uroistthanamastother bases, fresdilpavel %Q}’lhmgh‘—cﬁ@mt rgleggively highlcent r at es of

such sal ts. Sflig Sdoraad SO0 L0ken %p&egpmﬂmfma&mﬁmﬁa pr ocesses

for prepari i % anmoni um ositions substantially
| ower in thmeaﬁnummmﬁ saj:lsymlmmaec fhx:prebaanmaquedmmmcexmw formulations of

conposi t f the, e I nv

aqueous é?’ ofpt§ s“b‘%?%%’éﬁlinéﬁ’é ??P*‘@P%%S&?‘@ other plangs han),‘;f{r%M W%F I ch

ids i In t hg f Izi%xﬁédlflxzml ﬁx&pﬁﬁﬂ%ﬁf&’iﬁ?ﬂ dli:)ﬂoamﬂze&én gljl:guiﬂiwﬁdnmwakddﬁavdﬁ ave been
i scl ose ur opean Pat en i sc] os eQ

concent r at eipckudedone ax meye af e follgying: d“%"““‘esﬁb‘?‘% 4@’? @ia@ﬂ;\ﬁ ?i’in ne

(i ncluding agn Fﬁ‘ﬁé&lo‘?fﬂe@ﬁ)noﬁl%fsﬁ%tcﬁ?&?ﬁdéﬁ@tli?:ﬁ%f&!fﬁxﬁioﬂ byRRsiehfactants @

portion of isinthe formo he nmonoammoni um salt and anot her
portion of fumipreparing high-lpaded Miquidren¢entratesef suchsalist redysed weed coptol.epd f act ant

th I f
ﬁ:)g\cl)i'iméﬂl u?ﬁ g 'htefror ogip}fgis? CLSQ M‘hﬁ“‘“ﬁ“‘% opea§§@qt en'[t hgvg 30 a

maxi mum t ot adpm}m@mmsrmhmnﬂly lmﬁergi thphmemt ef glyphadate afid equivalenethemthe of 300 gr ans

of acid ui val_ent liter (g a.e./l) and are formed by a .
nul ti-step ﬁ?’%"g’é‘g“sﬂf ﬂ’é‘%‘%‘ﬁ'ﬁ?at ely
2 MGM aqueous herbicidal compositions of glyphosate, all or part of which

PCT/ US98/ 15249
is in the form of its monoammonium and/or diammonium salts, have been disclosed.

25  European Patent No. 0 290 416 discloses aqueous concentrates containing a catxqmc
polyoxyalkylené alkylamine (including atkenylamine) surfactant together with glyphosatc,
a portion of which is in the form of the monoammonium salt and another pomqn of which
is in the form of a salt wherein the surfactant provides the counterion. The fon"f"xulations
composed partly of moncammonium glyphosate as disclosed in this European Patent have
30 amaximum total concentration of glyphosate in all forms present of 300 grams of acid

equivalent per liter (g a.e./1) and are formed by a multi-step process involving separately



prepari ng the nonoamoni um and surfactant salts of glyphosate in order to
be able to ine themin m xture. In rch,
1996, vol urreW??Gg,’mf)sgggs 241- 247, Nalewaja, DeVilliers and %ﬁ/&s@éﬁégl ac

di scl ose the use as herbicides of conpositions containi ng nonoammoni um and
5 di ammoni um gl yphosate as well as conpositions based on the

i sopr opy| anmpmeparingithe monoammdhium ansth shrfactangisaltnof glyplwsasé ingirdeptodeable to These -
conpositions di.d not .contain any surfactants as prepared. Two nonionic
surf act antscgﬁ%}n%ﬁgné’é?} f'c surfactant were separatel y added,

i mredi atel y bef omeweddiRebearch] 1996, voluile36] pabedl 242347, Nalkwaja) DéVilliedsndli | ut e
solutions wi.th indicated maxi rum gl yphosate concentration of /| ess than 10 g

a. e. /1. The Maysiaksirclarntbnise s babicidesof pempositpasaoptaining Hospameanium €or t edl y
exhi bi t eq | &5 Jlnkdn %ﬁiﬁkm as.weuaaSE(}x%{ﬂoEil’xox%'iQseﬁ'o){ %Qﬁg\togylkﬂgﬁlﬁﬁm} han the
correspondi ng 1 sopro anmoni um sal t conposi t1ons” and required the
addi ti on of sedinhand eviuns saits pHglyphypsate. These compositiond-#tid botcomtaih amqueous
concentrate fqrnuliati ons of water-soluble salts of glyphosate

cont ai ni ng ANHSTRR A BGPReek S ROBOBE Shriariants rrkans chont sURSERC ¥ cnt 0 274
369. The 15 segritély fided, mimediatelyBefotcpSlichivh th PlaltFolidge, it Rlakivéidinfte t he

| sopropyl amoni um sal t; ’r:]ovvever t he presence of angoni um cations

» -« - e »
t oget her wi tsplutionssrigdndicated maximn gluphosate pnesatsption of less than 9@ aa ] otheof
ammoni ungsul : i Lide sad mc;fg, agggmi 1 WRRRSRL €
Wat er - so %bl%&g%ﬁ% |ﬁ%§%§§??‘?gﬁs°@ge \cé)n%srrrtt)n amrggfaurgngsgl yphosat e as
agri cul t ur aldctjvityciod’plyplivisate iptdlioitivin dhel cofrespondingtisopropylommpiumisaly ef f ecti ve
surfactants have,20 een %&‘é%&ﬁped to.Qverco sonme of ‘the aforenenti oned

0
Iimitati ons.REOYF é‘ﬁ?’bd?g‘ﬁmle tonof SufRcant SERIASY- Aol i cation No. 0 378
985 and Eur opean Hebicidal agiegiks cartbntfate fithulations of wateb EolutiiShits éfiptyplissateul ness of

t hese solid non-aqueous, forpul ati ons has be limted or nore
of the foll &RPW’Q‘“%WQW&%F s“"é _ r@%?,""‘f’é‘ﬁ%‘f%?"," Rapent &é‘%?ﬁv&ey expensi ve
processess f Qlyghb@RAkaf WilRepoktBCRbe 8 thé fokm BAE isoEpydirRRaikh S¥t; héWder
difficulties 1n agronomc 25 usage. In addition, although many farners

and agr i cul tthe Breseagsof pmegrinmcaiops wgethes;vithglyphosate anigps teflfing fiemer ence bet ween
dry and liq Lﬁhﬁ’oéugﬁm Bhtim sﬁ\fa‘ié&ﬁ%d%@tcbxf&ldeﬁﬁ Qpé}?\tiﬁ@d?mﬁénﬁmgg osate,  Prefer

to use liquid, especially aqueous, formulations for a varie of reasons.
It is, therefore Wakr-solupledrtyiselid esimpositionsbased ni miomoagyrtonivum glyphpsatpasde a

st or age- st ab) hj . e gn”t? | ntai ning an
anmoni um sal ‘13%8?"“51“%6 cgét%gléeﬂ“i’%&gﬁg%;n lgﬁbﬁg @ ‘a‘é‘???&g? ec %t%/ng%ﬁgunt

t oget her 20V tbeemddvelopedas dwerconfefsbmacftheaframentiogediimitaitnsoAsdiselosedin -~ or nore
agricul tural Ly accepl bt S a9 b3 545 and Eoropen Patent Applicaion No.

PCT/ US98/ 5249582 985, the usefulness of fese s01id fdnldquédul forr@IRELAE Rsk bea linhiedb@ohy
difficult by the problens of surfactant compatibility with ammoni um

gl yphosat e senmare efithe foHowingithg gsnerallycomplex: lengthiyopndaglativslyexpensive

processes for preparation, inconvenient handling properties, and difficulties in agronomic

25  usage. In addition, although many farmers and agricultural spray operators exhibit no
strong preference between dry and liquid formulations, a substantial propertion strongly
prefer to use liquid, especially aqueous, formulations for a variety of reasons.

It is, therefore, an objective of the present invention to provide a storage-stable,
highly concentrated aqueous formulation containing an ammonium salt of glyphosate in a

30  herbicidally effective amount together with a herbicidal efficacy enhancing amount of one

or more agriculturally acceptable surfactants.
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in a direct conparison of nono(isopropyl ammoni um gl yphosate and

nonoanmoni um gl yphosate, it has been found that, at equal glyphosate
a.e. concentration in water, a 5 nonoamoni um gl yphosate solution is
significant WP o688 di fficult to fornulate as a St or BJAUSS/ tH34%

concentrate than a nono(i sopropyl anmoni um) gl yphosate solution. This
I ncreased difficulty is nmanifested in various ways, as outlined bel ow.

[err] The rangenof ,surfactants, co ti kil Lth no | | yphosat e at,
for "1 ok Bl il B RSP BB 1P 27T S
a surf act arbmpRibility with ammoniung glppieeité sthitidfls 6fhighGéhi@stiength.SFoTedmplar e
restricted than the range_ of surfactants, conmpatible with

mono( i sopr db§tizmskeommparisen g penesoprepylmmoniumg glyphagats pguopeammonium
and rfact t ' o rative
conczgt r at i%&osgﬁmﬁg%& ﬁm%ﬁ%ﬁmﬁwﬁgg gle?n% g%/dé)(,ﬁ nltl h’éﬁzﬁr f al:;/ant MON

0818 of Svbmsmnsmm@swy ghyphosate solution is significantlyasareldifficuly td fpomulete 884 ene (15)

tal |l owam ne, sho excel | compaki bili,ty wi,th 15 . .

ronoCT copr GITETRER Fooey b Soapa soBtypY b lsiosstesolyips; This

nonoanmoni Unareiksediiisdtyas mhhifested GRG0 Wal, hd dutine®baldw.i Ng i n i medi ate phase

separation, or "salting out" of the surfactant fromthe gl E/ph?‘osat e salt
sol uti on. * The range pEsurfpctamty compatiblewithmpnogmmapium glyphosgfe ag for

concentration, th i ] ] Iy a.e/l and a surfactant "l oadi ng", of
.ﬁ(axg@fgt%%i hﬁ&&%g(feﬁ@&i'oﬂgﬂéagae and a surfac

gl yphosate a.e. i ge- st abl e aqueous concentrate 20

formul atd on is, feomcentrationsfil§0el smuch moregrsthdtatthanthe tangesf sytfactentd case of

t he oa niymsalt th i\n..the t

mono( i sopropyl a mT%Oﬁrfpg%]e ggﬁr?xo%#mop mpyrlamm"%?m“) %lypﬁ(bsﬁ% %ﬁtggs %}né: .g}iﬁhosm

[err] For a gi venaldeafichit dhcegirytiohs S&d ohe dns@nge, dthie iustratieervomentcdings at i on of

nost . surfactants that _ can 0 dated.in a

st or age-stabl e aqEReRimmediptely beve, eg\gfactax.xtI\HSN%f:Squgﬂnqag ’
significantly | Omﬁésed\é}%l)fohﬁﬂ@héwhg?ﬁh&vdrﬁn@we{mm bdiRpatibility with
nonoamoni um sal t than ‘as the nono(1 sopropyl amoni u salt.

[err] A&%itional eongiisenrepylammanipm)glyphesats, fufisircompatipleditthe hydrochl ori de
that are : | ati ons of
nmono( i sopropyl armon u 03 yp %@g%ggymngtlﬁkogﬁggdrﬂwg&u gﬁ@&ﬁ%@?‘%ﬂﬂgan be 30
required for accepdpatstian, ot ‘saltimgout’t of el sintfactanhfrer the glyphosate satbsebdinponi um

gl yphosat e.
WD 99/ 04635 )
PCT/ US98/ 15249  “loading”, of glyphoshte &le] in Alstoghigb-siablghquphis sadcenteatece.  and sur f act ant
concentrations, t ' erature th an aqueous

e X1 U . L
concent fte for w?‘ﬁ?‘?‘@ﬁ“&:‘& °quh§‘ff3ﬁ{‘i‘w*§ﬂgm“ﬁ%w“ in e case of the phase

separation is gengoabdnmdnftitesalt\tah i 15D B8 HTBEnbAD(SpYdYy RERicRivid) 84lt ofi t h
nono( i sopropyl anmoni um gl yphosate. An indication of this maxi numb5

temperature i s obBlPMEMEe by neasuring cloud point by net hods known to
those « For & given loading of glyphosate a.e., the maximum concentration.of most

» For a given surfactant at a given concentration, the maximum conccntration,%r

surfactants that can be accommodated in a storage-‘:b»table aqueous concentrate
25 formulation is significantly lower when the glyphosate is present as the
mond‘iﬁ;nmonium salt than as the mono(isopropylammonium) salt. o
« Additional compatibilizing agents such as octylamine hydrochloride i:(hat are
unnecessary in aqueous concentrate formulations of v
mono(isopropylammonium) glyphosate with a particular surfactant can be
30 required for acceptable storage stability in the case of monoammonium

glyphosate.



of skill in the art. It is a further objective of the present
i nvention toyoheuidsele @ storage-stable, highly concentr at ed a ueous
formul ation containing an amoni um salt of glyphosate and ESTaSgyis? nor e
surfactants and having a superior |evel of herbicidal effectiveness by
conparison 10 wth current commercial standard gl yphosate salt

formul ations such Asgiviaghgligsate a.c. andtrfctintiRnhtrations tRomiingini | her bi ci de.
The difficulty of rreetl ng this ‘g&ectlve |s conmpounded by the fact that

her bi ci dal HPRERTHEAhAL 8t aqypoug consenttate s 1pn ¢y Withstapdawithoutyi g y
dependent upon twopﬁaﬁecsepd;ﬁm%egeﬁ&mmewa with monoshthérfth Blyphbskte @it and

providing as high a concentration of that surfactant as possible in 15 the

concentrate forrrul@W%ﬂﬁopfmqnh@)mwmmmcs@mﬁﬁslgﬂstlpmsate in

pl ace, f e Yol tates
agai nst (é{)th of theég‘ﬁtgﬁetlgébst%’&%lew MEEIQ@/\%%&%?&%@ rep a(r:qn;ng t he salt
of glyphosate, it ofskilliihfheart! t t o enhance the her bi ci daI

ef fecti veness of _the es .nt. Ro and Tquchdown, f or mul at

cont ai ni ng respeli ?‘ ‘(% Q‘ﬁ;ﬁﬂ&%ﬁmﬁ?a W&“ge's‘ai’i , highiy
nono(trimet wh&mnfzaruqumxs Rﬁnula@dntosmamg a® hRdbinh st of'g%h&ﬁt% @nd dhelobe

concentration of surfactant in these products is achi evabl e only at

the expense tofre pusiiitenthenddiayipga superiordevel of|heramdn'gpffeetmw§secowon

subst ant jgl pfg?! cts is
achi evab1oa LP\y at t?{h&m%iam{hg%agﬁg sg’fmhur an{ concen?é féiuon and
t herefore brhertgsde\/afﬂhuqhtiomﬁe‘asﬁea ri sk of reduced . herbi ci dal
ef fecti veness

dle to |
an aqueous ammnﬁh#ﬁ*g%‘}%%@&?g gJe? %}ﬁﬁ%gp?@ﬁgq%;{fl%gﬁagggwxd%ﬁve opi ng
criteria of dffestiveness oflyphbia@iialgbohpionsia highyAepen@nthpdf twa fabt))rs selectingaOnt ai ni ng

a suitabl e herhicidal effl caq%ngenhanm ng surfactant, and (iii) having a

hi gh Hisehl-sugfarient nd prpviding ahighpconcentration fthat suacintAsipawitieR b ci dal
ef f ect e | yphosat e
| VeNesse dinedidae f&rﬁxﬁ Qn&bﬁl{] Mmo&hﬁgxggﬁefl Sgly%hﬁ%@%ﬂa% $HPNOS

salt fornmulations, 1s tru one ectives set
out above hmnnbwfﬂumnn@ﬁopmymommmtmhﬁaﬁmmstﬁeﬂl dmstt:ﬂamm:ed
her ei n.

PCT/ US98/ 15249 Even wmm r%%gﬁﬁ sealt Ofglﬁghos%e (Wf ‘&’g&fuléﬁo e&aﬂ‘egus concentrate
her bi ci dal clesticiddl effetivenesyof the ipregent Roundap® eidFoatldawh® f@fhRdénsy e anount of

anmoni um salt of .N- phosphononet h I ne yphos erein the

mol e ratio of® s&'“tlﬁq r‘l}‘} M@@WP@P‘?&“&%“’B @?}P%}é‘gg“gymm) pH val ue
of about 2§ tm@wsuﬂstanamn@ea&emm&w@hw%ﬁ b@s%?ﬁ(ctﬁﬂﬂ%’&b Pﬂd&@%’ nt of one or
more 5 surfactants. It is a feature of conpositions of the invention that

they are st ofchigeableqnly a the expensnof redycing gluphosatesee. dadingnbikiewiseip®% f r om about
0 C bl
/210 il L 44  PB oBATRRL Al e 5101

60[ err] C. Theéexpemst ofsmg‘eotm edncd:ntmyon ad detefeyBihgs with tat ladss erideofodducadr e t han a

trace anount, of, .salt of a primary (Jerr] alkyl am ne or a (err]
al kyl trimet ‘Qﬁﬂﬁﬁfqﬂmfﬁorlde 10 The terns "herbicidally

ef fecti ves amount "Thasite hiiate i b8 stahouifell icddealofRiY @RGhddGs ammonium glyphosate
formulation that meets all the criteria of (i) having a high glyphosate a.e. loading, (ii)
containing a suitable herbicidal efficacy enhancing surfactant, and (iii) having a high
enough concentration of that surfactant to provide herbicidal effectiveness greater than that

of commercial standard glyphosate salt formulations, is truly a high one. Nonetheless, the
30  objectives set out above have now been met by the invention described and claimed

herein.




amount” are to be understood to nean that the concentrate conposition

provi des such anmounts of ammoni um salt of N phosphononet hyl gl yci ne
and surfactg‘gﬁg@é espectively when diluted in a suitable vol une of
water for a ®Pon to foliage of plants. PEHESBIPUY| ue of

about 6 to about 7 recited above relates to a 1% gl yphosate a.e. by 15
wei ght solution in deionized water of the ammoni um gl yphosate salt used.

The C 0N CRtietel i9Rovaproti@eldn agedusdonseatraté Rerbicidd compusition bottprisingght | y-
outside this range if the sur f act ant |tself has a i dic or basic
properti es2beg oy effeqtive amount of aramgonivy thylglycioe o ¢ e

conposi ti O'Qg@ﬁzoé’atéﬁ"ﬂiﬁér@in'tﬁe rﬁrﬁé’ tio 6f Jnﬁnd%'ih%h ;ﬁmm%ﬁbn?&ﬂy fcﬂme'pfbviiﬁé #ni zed

water to ke a 1% osate ae. by weight solution. In a
parti cul ar pEintalug pfnbnutﬁdbabdnla%pnésh;qnblcxdaiwﬁ'mqymmantmeamdeP P'UhOfeont ains no

Sur act ani sHEsPRy 8 Bk B o fRRititas Bt BBy o B Fnflls 1t T o

-(derr] H[ QvérlaQilferange offpadatuns ol aBdut 0T tobdud 4¢2CN Piefdﬂgéébxﬂioﬁﬂbns
whereinmis Or 1, nis a nunber from1l to 3 inclusjve, I S, a nunber from
1to 18  are stqrwews@ékewranavewéerepserqf]teveqeaﬂﬂs fiom ghout 41 Q'ﬁ.aémt&ont ext, "no

subst ant i aI no nore
For s r(%lg%%&%xlms M&e@xﬁ metagﬁﬂc@of o?sctﬁan 4 tPlce EHGFPIG

t han about ant by wei ght, no effective anount” neans

that if sucshltd‘@mﬂaac@amlkylmmpeeth;salhdmhmhrnm@nmdéondqan an anount
necessayy to en ce fflcac by of Si for exanple
less theh 1 par?ﬁ”}m”shﬁ‘ﬁ&’@ﬂ? ’(yfa'g ?ﬁﬁg‘ﬁ%ﬁ?@% wei ght of
gl yphosat e safhit” are to be understood to n@&rﬁtﬂatﬂie%‘éhéiﬂﬁ’até Eonibobl@srpr6vidts kudiet hod of
usi ng an aqueous concentrate conposition 30 of the inventiagn to kill or

control unveuagofammaninmsalt of Nephesphonomethyiglysing rad ssracini() rosaecively to an
appropri at ng, for exanple by
pr ey ng. (HERAEO bl BheR QR AR b e ARl

6 WIheOH Qalae3d about 6 to about 7 recited above relatcs to a }% glyphosate a.e. by

PCT/ US98/ 1524 f eat ures a nef | ts f conpositions of
t he i nveht i B t§°lma‘3‘?%’f739drv%°% %{gpr]sgq? Hedo % he very | ow cost
of anmoni a yhp6sHEAAL H&aibedabdve ddntRvdWFH Vzﬁuehﬁﬁﬁiﬁr outside tifishahgedthé SOpr opy| ani ne
or the trinet hyI sul fonium i on. A cont errpl at ed corrpq%gl tion has

a hi gh | oadWuractat itsglfiatasidia & basicproperticshopr v i preferpd smbadipeti e il a nunber
of benefit Sopddifm B@éftﬁ;n'aga{wﬁoléEqmdftﬂbgwﬂeﬂ'aﬂm&?ﬁ‘ﬁ@ﬁhmwaterto transport
and storage costs per unit wel ght yphosat e ae as a result of

m ni mi zi ng maks a 1% glyphosatea.e. biwwahteoluixoml uded in the conposition, over and
above t cost savi u ANk noni a .as ed above.

Anot herggeneflti%p (.!i'gﬁ %0%“%1 %F?fthepres%%n@;no%%g pafcq'agrllér;gg‘mnatgrl al s that
the user hagndudt ofj 6RO Substaitial Aduntefpirme effttive frmdunt of, 4 suefaciatd bavidgr

conveni ence to f _hangd] J [ packa to.treat a given area of
| and. group '(&%)'A?(g BT 5 @é%‘?ﬂmﬁggﬁé)‘ﬂﬁg’ﬁ%&ﬁ&%m&% 'GP degr ee of
her bi ci dal  @hdr&# b i¥ $HEE § is 4 fimber from § HENEIAGRS p HURMbE o] {518t provi ded by
comercial standards. This effectlveness can g mani.fested in a

number of wE§lsiveasd Rds Grbralkyl In thiveoned. @9 ﬁtﬂ?sapméftmaw e ROMBEL| | | pl ant
SPECi es ps €afhh Pirace. R&f&&gﬂ@ Ro MbreNATRbAAD. 19 sultidnPhy ¥ digHt [abhd “ﬁmemd

rai nfastness, or ab
amount” means that if such a surfactant is present the amount is less than an amount

necessary to enﬁance herbicidal efficacy of the composition, for example less thgn 1 part
by weight of surfactant per 20 parts by weight of glyphosate salt. X
Also provided is a herbicidal method of using an aqueous concentrate composition
30  of the invention to kill or control unwanted plants by diluting the composition with water
to an appropriate concentration for application and then applying, for example by
spraying, the diluted composition to foliage of the plants,
6



15 to reduce the glyphosate a.e. rate and still obtain acceptable control
of target plagnt These and ot her benefits w_l vi dent
fromthe detal 92’8“8%scri ption of the i nvention tha}tl\%FJgPP%ﬂngé

Previ ously di scl osed storage-stable surfactant-containing concentrate
conpositions of amoni um gl yphosate, whether liquid or dry, have had
a nole ratio of snengfesurtoandBenefitslof pinamsitiensalf dednventioh inrclativeliplow -
corresponding to a pH.val ue of about 4. .The present. dn tors have
found that Fa¥ARKTE ‘%%‘EFEWD’S”E’GP%PFW%%‘?;%WW%B“Wﬁlﬁﬁné s %E& surprising
advant ages Q&ﬂ&ﬁoﬁbﬁﬁmﬂﬁ%r%t}i&%ﬁﬂfoﬂ%iﬁt nmole ratio. It was initially

expect ed t hat addi tion of further ammonium cations, and the

consequent i ncr eAsentémplated epmposidiondias a high loadipg pkalyphpsste ag this igh t | woul d
o he i ffionlt i oot y o
Sront of st visie S iR BrfuelShely flieBl pnldib pheidging, o1 200 10

the U R@xep6rt brekhtadige @ ostepey wiitvdiglt of glgpHosan a.€ mypadsulb of minimizisg thepr oved

rat her than reducgd at, . hﬁi}&her .anmoni a %o%lot%llghosate goltg rati os.

Even a smml Ampygoyster inglpdrd inthe,gqmpoiien, gvigenca eastpying dyefothes i ngs
Sone u?éj&ﬁ%ﬁﬁ -as RidhtichEEabeVE Huidiler BEAVRTN RARLPInILaRNGGbIWhen the nol e
ratio is substantially 30 greater than 1.5 (correspogdi rlg to a pH of
about 5.5) aackagippineterisiethatishe usprhas trdispose of. Yet anothes benefitisihel agdedo

(correspgnding to a of out.. 8).. Al rat |. greater, for
exanpl e @bof@’%&ﬁ‘(ﬁﬁ‘? t‘ggﬁ use ﬁ@’?ﬁ@g’ﬁf?& k?)c?aa%%ﬂoﬁfe?}ad %g%feg%?. um gl yphosat e
conposi tion A cohtemplated comiposition provides a high degree of herbicidal effectiveness, in

WO 99/ 04635 d ] . . . '

PCT/ US98/ 15289¢ cases suberiog iy tha grovided byepmpmercie) Isﬁ?qafdgsz This 8ﬁ°°8?’°"§§°’(98‘§g° anmoni a.
Thus it has DegB&ShaRhhed gﬁwga,\ﬁr dxBfiple as imprd¥@d kdnérol GPidifQiberoikilbplait t he

present invention-are obtaine en anmoni um gl yphosate is Wused
havi ng a pH spécieshratiier &ppeasansp of symptomsof phytatoxicity impravedrainfasmesspdrabilith | o of

anmoni a h e i A : ecially
preferrefﬂppﬁfegﬁﬁ%%@y@l%%&&%%%gg@lg%t%gh?m@%‘g?&w coﬁtaé%??lg‘?gonds to a
nol e ratio of anfTheskand cthegbyreficsdll be ofideatibart the dBailed descriptiontnfthe 1. 95.

When the nole rati off anmoni a to gl yphosate is substantially greater than
| as in inyesHp Bt IPINS: of the invention, at least a portion of the

gl yphosate is pr mmuslﬂﬂisélbﬂd storage-ShERRALTcERAIAing AincéntraRlcompaitions of 2,
substantially all of the glyphosate is present as the 10 di apmoni um salt.

Thus t he i nvefimmeniumglyphesate, whethes diguid ordiyhave hadia mols ratie & 2RARRP 1 at e

amoni umygl y | ji5d bAHIRNY. Uke pRbdnt Of

gl yphosg?g iﬁpﬂﬁ%@ﬁ%ﬁéﬂé\#ﬁk% h irir%l?léotg%1}3%)12‘{i‘i{}rgn'osaIt of g?yphgs_ate, and
one or nore muertashaynfend thaf is making aqriesusisplatiopf copeentrate foamulationsspEngpHvi di ng a

pH of about 6,tq about 7. c o r s SULDELSHRG Y highly
concentrate dadé'f‘%?%?@ ggsqegwg%dulg‘ggaéﬁg (t)‘iar?rﬁnpfg? ¥§h§ o frﬁmglg ie?'éeg?%ﬂ‘%
sur f act ant s. addition of further amniohiufivatiérs, dnd theebesdquehtdhcrédseinrvesight/veighthi p bet ween

H and nole ratio of nig.to - . .
P concentrat?on O?QIIE wof?ld compound the difficulty of providing a herbicidal efficacy

25  enhancing amount of surfactant in the composition. The present invention is based on the

mexpected discovery that surfactant compatibility is improved rather than reduced at
- higher ammonia to glyphosate mole ratios.
Even a small increase above a mole ratio of 1, for example to 1.2, brings some

advantage, but the greatest advantage is obtained when the mole ratio is substantially

30  greater than 1.5 (corresponding to a pH of about 5.5) and approaches but preferably
remains below 2 (corresponding to a pH of about 8). At a mole ratio of 2 or greater, for
example above about 2.2, the user-acceptability of an ammonium glyphosate composition

7



gl yphosat e descri bed above relates to an ideal system where both gl yphosate
and anmoni a are essentially free of inpurities that can affect pH In
practice, the presence of snall anounts of other acids and bases can
result in t e Pisdsi ng slightly different fromthat 20 pRisdaeeil d be
expected fromthe nole ratio of glyphosate and ammoni a react ed.

Several general processes for the preparation of glyphosate salts are

di sclosed in the patent and chemical literature, e.g., in US. Patent
No. 3, 799, ¢8ebeilimired by yolatilizaionpof excass ammonia. Thusdthasben eeablished thatthe  pat-ent

No. 4, 315, ‘%‘S‘Ef- ) et W Sl : and U. S.
Pat ent No. Z’%% 8‘&% %teugﬂgpﬁseelgpl e e'? Méﬁ?@nﬁ@?ﬂ% pr gg@“ﬁ{gﬁl\?gﬁlfon, it is
preferred tusedifaving ppd phabouttimrabout @ Iyl syghiaibtangebthe metegutiond amimania ke pr esence

of a suitable. vo]lu f ter gl yphosate,in its. aci rmwth
aqueous cor@@ﬁ??gfsg%°§%f&dﬁ%o'ﬂﬁﬁ% pff“ﬁ%?)ﬁfm?’éagou%’ag‘fo al nost 2.0
ol es pey B 677 whith/sUnespahds to k hokl¥itidl of amenin eyphasatbf abiue DB sol uti on

W t a pH__when diluted with deionized water to 1% gl yphosate a.e.,

of about 6 3@tdfdutr 7. _ ~ The neutralization reaction of anmonia
and gl yphosat e ighef e ddf ifichof ahimohii to dfbpholde Slttbtially gRkttaling dsgn bri ng the
agueous ammoni a‘gnd@ﬁ%l yphosate together in such a manner and at such
a rate as teompeditions efdhs invegtion, at Imst 3 posdani of theglypheseie ixrsesertos te| oss of

f‘angz' a VanRlsinonfint faf! %‘?L)hole%%?%?snﬁﬁﬂ&ﬁﬁﬁﬂ%?%'gﬂpﬂ&aé@;g&eﬁt% fyphos a{/ue)
99/ 04638  diammonium salt. Thus the invention relates to a novel herbicidal aqueous concentrate

PCT/ US98/ 15249 . eous. | 1 I € noL e t ' ferably

pr esent tham"ém%’h%}ﬁq(’%age ?n#%‘e‘) d’§meﬁm%¥1@§?%€ ?q'.gﬁThe reaction
preferably mixtwes Wit the MovdasAhivar AR s£glyphoshtedyndie biRdre sWfastamisiCThis as
nitrogen to mnimze vaposr | osses dfla i1igy. .One of ordinary skill
in the art mixture of, st 2t A RO FAIVEER °ﬁ4’€fﬁgg‘gg’ﬁﬂt7tg§%°é’5l?§edm% as well as
amoni a sal ufprigfg lyhddfitrated storale 3taBlt aGRb BRIl MEAISitCRlabe Used to

substitute in whole or part for aqueous amoni a. Reacti on of
gl yphos3t e sMfedatdmoni a can optionally be carried out in the presence

of the sel ect o1 464 At uBuRPhAER irind SRR SRt DUL (0 o

preferred process nium gl'yphosate solution Is prepared in a
first step gyphosawedesyibédabovenelats) tocmiddedl system where bbth glyphasate and dmmepizecond

step. 10 Al ueQus 0 tra C 0S] t] of I ' gl yphosat e
W th surfac?rﬁﬁs[semgny ¢ gg’(’ﬁ% n%ﬁ%gan{a%ﬁectip v eNPRG °9’3}éerpr%s§ cprg%guﬁed at a

| oadi ng of ahsudis of Ofertatidedndbased O result ircthe pH being slightly diffpestifiemabdty about 300
to about 600 Dggendi n'g on the specific gravity of the
3 i

.ell.
conposi ?9on?‘h&‘|g§§df"%ﬁi‘a ed from te grole gatio ol elyphasare pKt aRmQEA TP une t er ns

cor r espond SefdR 'genetal BloBdsyes 6 i P Hali NP3 phdsa8 A1 AR diklosdagnt 10% to
about 50% a.e., and agbout 25% 15 to about 5%/0 a.e., respectively. Most

preferably thagateitppdehemicel litesattiergys.i in Ui Batew Noe h799%i158 to Franz, UsoReRti ti on i s
about 400 t ' | Rbeday

vet oht / viei it ot Pk s BafurNo, 4R IGIPERL U BMORE. RSN e,
be recogni zad .8 RatehtN@ 56p3,89%g Gillespieprad.i Initierprésedtiimgntionpidistprefertedto t ar get

gl yphosate | oadi ng and nia to phosate nole ratio,,adj ustent needs
to be rrggi e PGPS 3&’“‘?‘“‘&“ : a3 by Fﬁ‘g]‘“éwg‘ﬁ SEEE ?f& sﬁ’%&e’fa lmqe!t?lfl ?”é“% onveni ent
to use gl yppopitsfc MGistcill Forinlvith aqueous concentrated ammonia, in an amount of about 1.6

to almost 2.0 m;ﬂes per mole of glyphosate, to obtain a concentrated aqueous sd'{lution with

a pH, when diluted with deionized water to 1% glyphosate a.e., of about 6 to about 7.

The neutralization reaction of ammonia and glyphosate is exothermic. Itis,
30 therefore, desirable to bring the aqueous ammonia and glyphosate together in such a
manner and at such a rate as to allow cooling of the reaction mixture to avoid loss of

ammonia vapors. Preferably, aqueous ammonia should be added to glyphosate in an
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formof wet cake as produced in a commercial glyphosate plant; this

typically co Ig 5-15% by wei ght water as well as urities
and typicall %ag& gl yphosat e assay of around 80- 90#@@‘%9@:

As indicated above, the storage-stability of an agueous concentrate
formul ation of 25 the present invention is surprisingly dependent on the
pH of the anamedusrme@bmpmmewater is prefecdblyt present tisa ds supplizd by thelaguebus nul at i-on.

The term "storage st as, a tion herein neans
that the conﬂ%‘ig"(@‘?fﬁ ?%‘%E’pémgg’r?ﬁ?"és‘ﬁﬁei@@elpﬁs%bymm ert 25 WP i cant
eni ssi ons Ofaﬁﬁm&lﬁn‘ﬁﬁﬁﬁiesvap&ﬂ&séﬁﬂaﬁd‘ﬂﬁﬁmﬁﬁ ?téhe&’%l@ﬁm%:thefe@tr at | east

a week within a range of tenperatures likely to be experienced in

normal stor ayél reognizgthat liguidrapd gaseous ammpenia ps)weplbqsemqomats@tsm?redcrqm@s

Pr ef er abl Jti. h out

ol on 11 oot - Bih SRR iaLah BERA S AR lyihofs BT Rr sqpoous amilebldD
over a Wi daeaémmeglmw wﬁngﬁnoxfmanepmn;ebémd olitGh the plesint®

60[ err]c fof of tﬁt e&ﬁ%&% Eg?u-ggtg@g)) to be included in the composition, but in a preferred process

PCT/ US98/ 15243 ammdmum %1yphosate sblafishb flepLaBin difiR Et@? thd butfii@ank¥)pididdes herein
having a pH of 5 or 1ower have unacceptabl e instagbility at -10[err]C

at least in thqaolumenasncmﬁm ons exhi bit cryst al devel opnent .

e unadont abi APaE B SRl LELD R R, Rt Bt O 1 0"

exhi bi t si gnidcoxlingtts the mvennoaémirm&pﬁ:ed%na@ngdpmwmmmt@mw havi ng a

pH of 6.0, 6.5 or bl e . cations of
instability 8}°f°r¥’é?k'§@ygli°0‘F£¢° ® é"’BFéOétgab"t{[ e$ e PR s g is no
shﬁrg pH cut caﬁljosmemmesb?hgwoﬂ\!amﬁg a&premmeirgmb/gélméraﬁagh@mspmd formul ati on
exhi bits zero em,ssion of ampni a yapors an oV as
formul ati on SREPEmtely tgweightiwyeight loadingsf ahoyt ) 020 %"r‘r;e@é Adnm ﬂt?‘ra'ba‘m%g(r i a
vapors. Tjse heaale 56 a.e., Rbspetivay] MBS P?etfe:@owthxgﬂpmnelmaﬂgﬁ R coh&ARAE at ur e,
and the acceptabil | té or ot herw se particular |evel of em ssions
is to some exempasitionsjabeut #QRto mﬁﬁﬂ ma Eaemgpsegndmra@mmmatelytprir ustratively
show formul a eStability at a pH of 7.3 or
H}%@Q@ﬁh&ﬂﬁg%? B Oﬁo%l)ﬁ%h?/ak

7.4, al ammoni'a vapor, the acceptabili ty of
whi ch depends on Itlmﬂlberecogmaedthﬂud;aepaungacmnmﬁﬁmhhavheafpartxml#raargejn is put.

Furthernore, it,wl e recoqni zed f skill the.art that
it takes an @b{p}!@p}g}l Q‘? ‘f g@hgﬁ.ﬁm}e&qo ‘gﬁt‘?‘?mf“?‘fgs&?ﬁegﬁadcan

ammoni um zpl yﬂmﬁﬁsﬁy%ﬁmuglyplibsitémisewh issidiveniéntio uﬁrgtl@hwaeraadaﬂthupper limt
of a pH range recited herein is given as " IS, to be

under st ood t rfem affffetcaeasprofyce déggpmercxal lePhP?aEFrﬁl%éh%%’ﬁ%dyﬁ nERs | nvention
formul ations shpyj 1P Safet AsGREIaY tritie Gfiritie A typicalip has a glyphosateassay 6f 7- 3 or
7.4, and exhibit |$r}gw§gccept abl e stabil |?L{n W t htgpe%apse)ct tgoypem SSi oirlr of 20
amoni a vaporasound 80-pa% by weighter | preferred that pH of a fornulation of the
I nventi on be N0 Asindj cg&(g%(re Erll é-gta%uhtg' of an ueous w&eﬁﬁ%ﬁﬂxﬁﬂt@ﬂ opf the
present invention conf alns a’sur ant syst e conpri sing

25  the present invention is surprisingly dependent on the pH of the ammonium glyphosate

solution used to make the formulation. The term “storage-stable” as applied to a
composition herein means that the composition remains as a single phase, without
significant emissions of ammonia vapors, and without crystal development, for at least a
week within a range of temperatures likely to be experienced in normal storage, for

30 example a range from 0°C to 40°C. Preferably the composition remains as a single phase,
without significant emissions of ammonia vapors, and without crystal development, over a
wider temperature range, for example from -10°C to 60°C, for at least one month.
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one or nore suitable surfactants representing one or nore surfactant

cl asses. By "suitable" In the present context is neant, infer alia,
havi ng acceptabl e conpatibility with 25 anmoni um gl yphosate in the
conposi ti on Wn4638ans that at a concentration suffici enPCT/USIBIS249 provi de
enhanced herbicidal efficacy of glyphosate, such surfactants allow the
desired high | oadi ng of anmmoni um gl yphosate to be achieved in a

st abl e, honobge . h Sui t abl e
surfactants as%&ﬂ%ﬁ% ?’é&%sgﬁlﬁﬁﬁeﬁx géf’%% sét e‘;rir}hfs ] oweﬁoﬁ oni c 30

sur f act ant gnaceeptablerinstabiity dtalf-@ it legst mnhaothe ﬁormulaﬁ«ms bﬂﬂhxﬁcr;wd anphoteric
surfactants erred that at | east, one o r.factants

pr esent be %?We’fthgwﬁnﬁ?ﬁ%‘ é’&gé s Herein having aP{‘l of 78 of ighe?

g e unac xgmﬂy at 60°C at least in that the formulations exhibit significant
PCT/ usos8/ 1 3 preparation of a conposition of the invention,

surf act dnt smshpndmf amuohia yagiors. Formasionshaving a pHiof Afed- henf-Gdanosexbibik or r ed
t hough not Iﬂlf W Btﬁ}fmfi‘é‘a‘lmfgﬁmﬂﬁm hgls?tofooé ;Q%@i@t cl asses which nay be

useful inc I on kano bet ai ne derivati ves,

pol yoxyet hyl eneTied KﬁdWhﬁ-ﬂﬁ'pbint&bmﬁéﬂmmlﬁl glygio;amaer ol esters,
gl ycol esters, imdazolines and im dazoline dgrl vat nol i n

deri vat i vedormulation exbibits prre,emission of ammonia yaRors a9d pRayF W h&ﬁﬁm nes, tertiary
and quat er Whﬁ&k ééém&@ln&‘ééesﬁay high levals %véﬂggidneo?mﬁ@hm% Kyt o8 and

non- pol yoxyal kyl ene al kyl am ne”oxi des, tertiary and uatemary

pol yoxyHl kyof mxmswyiﬂvmm Onmmamyh@t}@?ﬁm% WP mm‘{é oxi des,

pol yoxyal kyl y al cohols, 10
pol yoxyal k)ﬂ“&‘ﬁ@" F‘f(ey{’i%?’ﬁﬁs@'%g?Jsg‘%%qf%ﬁo@ﬁ%%{' ehe a%@%ﬁg&g{ al koxy! at ed
anfl non- uéustratalelyahw firaclations hivid cpable ph)&ichl)skabgityﬂgsﬂﬁﬁgf l::aV-IQyI N

pol ygl ycosi des, . sucr,ose esters,, sucr iides, a sul f at es
and phosphatheish diex o give P@W&?‘égawé%‘?f?wﬂ‘ggﬁf%

pol yoxyal kyﬂaﬂiwaﬁlsk)d Whifhe forthflaionss sl dFrudhesdRa it 61 bmwgammw thast €

derivatives, ul fosucci nnamat es, taurates, sulfat eﬁ tpgozul f onat es of
oils, fhit yofabliéisﬂlem@mma%"s an extremglyjsmRl) preustotammenis te shi &ers and

ar omat i ¢ dSghyihiey B5phoBaoHiSS bA%68ly, 200 ThSuHeldsh upper imit F AgE SKi Il ed i

the art will recog t other surflactants not iIn d above may be
equal |y userhngerecﬁtndm:;mgbdeNQS“stmma utamoéeutndwtOtOéﬁhﬁthaldRﬁnﬂtﬁ‘élué?n means a

straight or ,!ﬂgq; dr ocar bon

noi ety hawﬁﬁﬂn?hrcé?ﬂpa%{)}ﬁ?%gent% ?&Wﬁa@ﬁn@%ﬁfm %k%% Eér{ﬁ ess the

cont ext denasiple GBRe 7MW anﬁcxﬁihﬁngsebmdblecmbmt)ahﬂyrleébettm anissi®aef  means a

hydr ocarbon noi et hav g, froml u arhb at.ons, In
preferr%@ cOMPLR ?fﬁs téﬁh‘f"ﬁ“é' Wﬁ%ﬁﬂa‘gﬁpha"? ?%xggl[%' of theinyeptionbene -t ant s
present i s higherthaf@bj ONi ¢ or nonionic. | n espeC| ally preferred conpositions
of the invention, at |east one of e surfactants present is

cationic. In a pesompetitienof emersrtrinyention ﬁ@‘@&%ﬁ&%ﬁ’%f‘ys@m?‘i’@&g a
cationic Su&fe‘%‘f Ifn%ﬁtsu%ﬂe ﬁrf%isqgﬂr&eﬁﬁﬁgﬁ&&r% sutfi@adt Slhtes, Btsaabe”

surfactant” as used herei n means any surfactant_havi ng a positively
charged gr omphemresantgpm istheant, futen alie Gavipgacceptable compatibility with

25 ammonium glyp}}?sate in the composition, This means that at a concentration _su{ﬁcimt to
provide enhanceﬁ herbicidal efficacy of glyphosate, such surfactants allow the desired high
loading of ammonium glyphosate to be achieved in a stable, homogeneous singlie-phase

formulation. v

Suitable surfactants as components of the surfactant system include nonionic

30  surfactants, cationic surfactants, anionic surfactants and amphoteric surfactants. Itis

preferred that at Jeast one of the surfactants present be other than anionic. For ease of
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a positive charge through protonation, and includes anphoteric and

ZzZW tterionic surfactants. Preferred classes of nonionic
surfactants i WO%8%3%ol yoxyal kyl ene al kyl et her s, soPTVHR124% er s,

al kyl gl ycosides and al kyl pol ygl ycosi des. Anong al kyl gl ycosides and 30
pol ygl ycosi des, lauryl glucosides and pol ygl ucosides are especially

preferred. preparation of a compSifidnesfhife ibleMivapsurfadtarteivhictnare liquid tambient s i ncl ude
prinmary, secondary and tertiary al kyl am nes, primary, secondary and

tertiary al kWW%%W@Q‘WM‘éW“W ani ne group

11 Woamme s SdPactant classes which may be useful include without restriction
PCT/ US98/ 15249 a 'S substcant lally p?ot onated in the fornul ation,

oni um sal t s alkevblamides betaie derivptives, polyoxyethyleasmpalyixuproryine blockerpolimetsur es

t her eof wi de Lidm n f erivatii@d er nary
and zwi tté ri Pﬁ?eé‘;iﬁ“ é@%ﬁﬁﬁ@l@%lﬁ%@éﬂf&{ﬁ?ﬁhﬁ W%%"F?é%? anat{s can be
utilized in k&&x@&ﬂ%ﬁﬁﬁv&fthdrm alkyREeieE, terﬂat?aﬁd quatemai fobokyalkglenons for the
cationic 5 surfdactants of the Eresent [ ntl?(n i pcl ude chl ori de ani on,

hydr oxi de anﬂbﬂamgwmim aliylene and pop-plyoxy Yamins oxide, HBY At e ani on.
Qher sui tabh&ﬂt 204 O :h!c 108 alkPRiEratnthet, 'ibeﬁexyau?xenédmﬂiémhmﬂe s art .

Preferred su r| mary, secondar ertiary sal kyl am ne

surf act ant s pdyo@dkylemy&ylemﬂ#@nmdmwmw@ndw@ tiary

Ilg(rjla?‘/g)rqug §@V?§§l§ %Mfﬁ%}%r?’w cxygﬂ#( %%W%%chg e grt}nrf‘o%olnﬁm salts for

use in hmexynma&e:blmn esteexiblkyliplymosides, raliybpalyglytosidesi auapfaﬁetsrssammas al kyl ,

0 " Ut el S MRS B e o

al kyl amoni UBL@@:&yE&yle:Qaﬂl@&&t&r@hfa@andﬁw@hwwfoaickm&tamwm sal ts useful

in the present invention include quaternize N- et hyl )

al kyl am nes, sefpsucsinpgmaies. BW%%%?\‘%E"%?I‘%?&%Hﬁ faxacidgaleobplSar v sal ts of
pyri di nes;, 5 qq%g,na@c{ o&a} tfiﬁgﬁﬁs&&%@%%ﬁ@é&ﬂ%ﬁbﬁ%&hbﬂﬁ&&f%@dﬂc kgl cl osed

chai n) an trial talines. Trialkylam ne oxides are a class of
conpounds wh |’Ibhsefskaﬂcd n}lﬁmm& mecognize that a\hmmfamnmt ioslndpd abavemay pon

addition to vva r pr esent

i nvention. ya«ée Tgﬂﬁgﬁ%&gé er narl§'5 q}%&éﬂ ?n&r%n%&}%hg%d

al kyl am ni umbmnchedcﬁﬁﬁ,kmfeﬂamhﬁnmatedlhﬂmdarbnmmhwlgamgﬁ'pmeb@nsttwom esent

i nvention wll b knownto nd rea rta ableb se skilled
in the art. 22 carbonatoms, unlgss °e°PPt8’&%§*B%@Fa@§‘3’ ﬁ ?ﬁ%frwwglll%%ammm um
sal t's forygusgndafis § KArdeirBSiAMbiety havin ﬁaﬂwab@ﬁtmﬁoﬁhtkmk | over - al kyl

di (hydroxy-|ower-al’kyl) anmoni um chl orides; dialky di (| ower - al kyl)

anmoni um chl ori defr P@Fﬂt‘sﬂl compesitiosfefth %W?n’&%h?‘ﬁr?f éﬁlsﬂ'fﬁc'éé‘é present is
b thy Lal
T e e R e s ks

al kyl trinmet hj susfietans presenttis cuibriesin ap@culaﬂmbb&bﬂen;, bt cxmpesitionermprisgsses and

species of g uaagaggnqg sl.’\x}/fac%mt ar? aunngnﬁ)%gctsgrfic%nt. gtelnpl “;[:augmc surfactant” as used

25  herein means any surfactant having a positively charged group or a group that can acquire
a positive charge through protonation, and includes amphoteric and zwitterionic
surfactants.

Preferred classes of nonionic surfactants include polyoxyalkylene alkylethers,
sorbitan esters, alkyl glycosides and alkyl polyglycosides. Among alkyl glycosides and

30 polyglycosides, lauryl glucosides and polyglucosides are especially preferred.

Suitable classes of cationic surfactants include primary, secondary and tertiary
alkylamines, primary, secondary and tertiary alkylaminium salts in which an amine group
11
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present invention are exenplified without restriction as follows: 30

1. quaternized | ong chain am nes: a) al kyl
tri(lower-alkyl) amoni um chl ori des i) trimethyl coco
ammoni un chwardomes3g coco = Clerr] al kyl) PCT/US98/15249

12 WO 99/ 04635

PCT/ US98/ 15249 ii) trinmethyl octadecyl ammonium

chl ori de b), .di al kyl dl (1 awer - al kyl ) ammoni um chl ori des

i) di met hys sybstantiallydugtpnated in e formplation, Bmsa“s s“g{‘az‘q“at SHY quat er ni zed

pol yoxyal kyjy o0k saIOAAY RRURS Bhereaf. wadevanety of pfilnad, &E&idbry

di (hydroxyet hyl) ammoni um chl ori des 1) et hyl

bi s( 2- hydr dstjasy.layatsmany ard Zyitesionig ekylaminejapdalkylammonium salt surfactamscm met hyl

bi s(2- hydr r iii) methyl
bi s(2- hydr %y@%ﬁ‘%‘hﬁ‘%\% a Fgﬁ{rﬁnrﬂ(l: oér?ll' %ﬂﬁble anions for the calt)xomcl kyl

di ( pol ydxy eutfactaetsef the pmnt iavdngibn nchdevihlonide idian, hyfipexideGnion, glyphosate i)
met hyl bis dr ox anmoni. chIo

wher o the. JOPTET HUTATL PSP sRaG OFeE it ale ors ML PO Ry

oxi de skilled in the art. i i) methyl bis(omegahydroxypol yoxyethyl ene) ol eyl
anmoni um chl ori de where the pol yoxyethylene is

derived from 3- Broferred sibclagsesof prjmaryicseqondary and tertiary alkylamine surfastanty dor

c) hydrox I Xﬁ&ﬂ: dm chlorides

[ g hzdr oxyg{si ‘h"g?‘l"“x‘?ﬁ%s’?{“%%%e #’? ?iik"y’h'%”’ E %mm um chl ori de

d) al kylot rall(ytndie;anm;ee.t hyl ene) anmmoni um phosphat es 1)
| auryl tripolyo th mum hosphat e. 2 . 3. aterni zed
pyri éi nes: POl Y ORira s 5REs S OF ?‘eﬂﬁ ?B‘Pﬁ‘g}?‘rccfﬂ?{k‘%ﬁ“ﬁﬂ s&g%r usé'in

i 1) N-dodeaqyd priséht ifeRfontld ddihdigid derivatives such ashlkyl) uan@mma@t loaeriudkyy | at ed
i m dazolines (closed and open chain 1)

N- car boxy nesiysjes, f-alanines aspagtates, anddha dike; i dazol ine 25 i)
N car boxymet hyl TREes ARpHEpE kit EAEIR Samopin s, Clgsssof | 11)
i m dazoll§ nequaternary alkylammonium salts usefhl M-tlln@rm;yxwemthylmchdé quatdmizedieghoxy) et hyl
Egg? géle c;/ |m 43 Zegvlérbgﬁ(yﬁgung& quaternized polyoxyallé/y)cn\lj_ F@&Qﬁes\,’ quattel?iYary s'gltpgid roxyet hyl
N- car boxy nepyfidines)oitydiapxsans JibéhrbUiWhudaﬁdlﬁai(@bdnﬁﬁd closed chainjand 5.
trialkylbet t%lalrll)?lsbetames Trialkylamine oxldesaa)re z? clzlbss lof ((:jolm(ploo 1cL %3/ | )qug Srglgrly nes
ammonium hydroxide salts upon addition to water and are also useful in the practice of the
20  present invention. Other general classes of quaternary alkylammonium and alkylaminium
salt surfactants useful in the practice of the present invention will be known to and readily
ascertainable by those skilled in the art. .
Preferred subclasses of quaternary alkylammonium salts for use in the present
invention are alkyl lower-alkyl di(hydroxy-lower-alkyl) ammémum chIondes dialkyl
25 dx(lower—alkyl) ammonium chlorides; alkyl trilower-alkyl) ammonium chlondes}
carboxymemylatéd imidazolines and atkyl di{lower-alkyl) betaines. Particularly preferred
are dialkyl dxmethyl ammonium chlorides and alkyl trimethyl ammonium chloxifies.
Suitable classes, subclasses and species of quatemary ammonium salts for use in the
present invention are exemplified without restriction as follows:
30 1. quaternized long chain amines:
a) alkyl trillower-alkyl) ammonium chlorides
i) trimethyl coco ammonium chloride (coco = Cyz.s alkyl)
12



13 WD 99/ 04635

PCT/ US98/ 152 1) lauryl dinethyl betg]

ii) stearyl 3‘?%%%’%5 bet ai ne iii) coco %?W)ﬁ”bet ai ne
i v) decyl dinethyl betaine 5 6. am ne oxi des: a)
al kyl di (I ower-al kyl) am ne oxi des 1) lauryl dinethyl
am ne oxi de ii) trimethyl octadedy] amiewitn chlddideet hyl am ne oxi de

b) di (hydroxyethyl) _ al kyl I ne i des 10 . i) di (hydroxyethyl)
octyl anine oxide )b) Jlmldﬁmﬁer-ﬂ%m‘?w‘)mmmﬁr oxyet hyl) dodecyl anmine
oxi de ) dimelty] diodHidelyY it hibrided! | Oviam ne oxide”

c) di (pol yhydroxyet hyl ene) al kyl am ne oxi des 1)

bi s( onegahydr oxy golayssepizedpalerrsikylene longshdimamipes: de 15 d)

| ower - al kyl pol yoxyet iﬂ{ (§% ) | . i)

met hyl pol yoxyet hyIaZn(g ‘ggﬁn}ﬁfdé %tg@ am %@%)%ﬂgnedes O her general

cl asses, subcl asses aihdmetheltisz-hpdroxyathyld cova apmanimarchlorides al t s usef al

in the practice of: the present.inyent] will be.known.to those skilled in

the art Certain ‘! *nglsﬁ?‘xﬁ\%(?'@%%ﬁ%h‘@gwwwFﬂﬁ?%vi de nore i deal

properties than Ot‘herﬁ?ﬂ,@ﬂ&y!ﬁiﬂﬁ.ﬁy&@xyeﬁlﬂ)bkﬁ%ﬂn{bﬂuhﬁchﬁﬁﬁew |1 be able to

readily optim ze formul ations of the lpresent i nvention By sel ection
o

of suitabl e quater hraikyd diterivaxetbdene} loyarpaliy) ammpginmghlopdésconcent r at i ons of
t he formul ati onyi " : | in the
10 ::]l% . BT i& B Seahydrox 01%%%%5'13"[6%‘%’, aainBRhA chisfdl

formul ation of the p ent "1 Rvention a rc . avail able from
many manuf act urers and where ghepelyakiethyltosis derived from 3M0@alesiof othylene2 5
Det ergents and Emul sj fi ef, North Anerican Annual Edition 1996 and

McCut cheon' s - Det e?’& hts and Enul sifiers, International Edition 1996.
A conposition of the iiynwetyl sis(omegahpdrdiypslgpdysthylene) oleyl amieninm dhivkide

addi ti onal surfactants se|lected, from ¢conpati_ble noni.onic surfactants,
cationic surfactants, aMpeffihe polyoxyethyleneis °‘3r§di°dP(‘g?ﬁﬂf§v‘Y18“esurfact ants.

A suitabhg class of addigjyenal surfactants for 30 fornulations containing
cationic and anphoteric surfactants are the nonionic surfactants as
set forth in the prashydroxyaitdpolyenyethgiene difpwermlior) emmenisychlggidesnt s i ncl ude

poLyorye L ene 0 Y B e i okl
14 d) alkyl tri(polyoxyethylene) ammonium phosphates
i) lauryl tripolyoxyethylene ammonium phosphate
20 3. quaternized pyridines:
i) N-octyl pyridine chloride
ii) N-dodecyl pyridine chloride
4, quaternized carboxylated imidazolines (closed and open chain):
i) N-carboxymethyl-N-aminoethyl undecy! imidazoline
25 ii) N-carboxy-N-hydroxyethy! undecyl imidazoline
iii) N-carboxymethyl-N-aminoethyl-(N',N'-dicarboxymethyl) undecyl
imidazoline
iv) N-carboxymethyl-N-(carboxymethoxy) ethyl undecy! imidazoline
v) N-carboxymethyl-N-hydroxyethyl heptadecyl imidazoline
30 vi) N-carboxymethyl-N-hydroxyethyl undecyl imidazoline
5. trialkylbetaines:
a) alkyl di(lower-alkyl) betaines
13




WO 99/ 04635

PCT/ US98/ 15249 or oleyl) ethers, sorbitan esters, al kyl glycosides
and al kyl pol ygl ycosi des. Additi onal sui tabl e nonionic surfactants
are set forWPIMES S Patent No. 4,405,531. O her suit abP€T/UsI8/1524honi oni c
surfactants will be known to those skilled in the art. O her

optional additional surfactants are a salt of a primary (Jerr] al kyl am ne

and a 5 Cerr] al kyl i EIQM ooni um chl ori de, but the conposition of
the present inventi lfn lf‘ssrhdm sltbgt?lggle)-stabl e w thout the presence of either

of such surfact ant s ii) nsteanyl dintethyhbetainec e amounts, for example 0.1% by
wei ght . .. N certai teferred conpositions of the invention
havi ng both a cati oﬂ“)ccoﬁ%%mﬁ&ypbe%"ﬁoni onic surfactant, the cationic

surfactant is nethylivjdesyl sty betaind hyt | ) cocoanmoni um 10 chloride and the
noni oni c_surfactant .is a pol yoxyethyl ene al kyl et her such as an

pol yoxyet hl ene 8e@Big&AXides: cohol ~ havi ng an average of about 3 to about 15
nol es et hyl e ! g ; s Jhe wat er - sol ubl e concentrate
formul ati ons of tﬁg agé}leg@ﬁ‘{ma}lk\ygr?ﬂmgr?x{d?pi cally contain an anount of
surfactant from abou) BReéfyldimethglamiR®isdey wei ght in total of one or 15
nore surfactants. Prgferahl bout. 5%.@0 about 20% by wei ght of surfactant
is used al t hod h“iff’gg{y’%ﬁ?hyg?mllngg’g § anobunts may be enpl oyed if

desired. The anpurny sdigpéroled§Dalkyl amine oxifes sur f act ant used in conpositions
of the present invention are selected to provide high | evel s of

her bi ci 8 efficacy ndithydeoxyathyd) ostyhagniae p¥dese honogenous ni xt ure.

A conposition of theyi gg,g{ d&@filnr?ﬁ@d Ly, conprise other additives such
as 20 anmoni um suﬁ%)a ) ﬁg?éé@@l um sul T at e’é,ldépot assium chl ori de, sodium

sul fate, urea, or iii) di(hyrostyethylptalibvenminief axid& cont enpl at ed conposition can
optionally include,a,sypergist ukck-. . .burn additive, hunmectant,

co- her bi ci de, dye,°)p‘ih§%'§ﬁ¥, )ggﬁtxylggebglﬁyliaﬁmebqq . thickener, _

di spersing agent, caj)Cbis@megdyastypolbxyethglens) talowartint bkideeze, pour - poi nt

depressant, or m xture thereof. Preferably, additives used in
conposi ttons of tHD lewesalletl polyreatylens allyl amige,0Xidess sufficient solubility or

di spersibility in a goa %fﬁ%&@%ﬁ@%ﬂ@i@&hﬁ@oﬂ& gl yphosat e sol ution

at a pH of about 6t out 0 allow desired concentrations to be
at t ai ned. Other general tlassessibelntsecindeperiend! quiternany wamopism, saltsiefil um

sulfate is ingluded |5 t . . A i Lal

di stributi ohnr{g? H‘f’%ge +fg¥;erﬁ$s§¥ti1%v§ntg)f§1%aﬁg%§§ongg?jggseeesgﬂg+ ?’-tﬁsg seftglgl e m xture.
Such a f or nyhabérhePyantmshilne saita sAll (rovideors jdeblpropienieshan othets arsl thasadi | y di | ut ed
in water_priQr to its e. This formuyl ati.on avoi ds the obl ens, of havi ng
to tank- Xslglled.m the a'él“\% éﬁ%fﬁ%@ﬁ’&?i‘% fargp ?"39?8‘5 pW‘{‘)" m&?ﬂ%ﬂ’h‘%m sul fate
(ig Sl te | USkelRibiPéf shiiblégBaternary ammonium salts and by varying the cqncentrations of the

formulation ingredients. |
Surfactants useful in the formulation of the present invention are c&xpﬁercially
available from many manufacturers and are generally described in McCutcheon's

25  Detergents and Emulsifiers, North American Annual Edition 1996 and McCutcgfon's

Detergents and Emulsifiers, International Edition 1996,

A composition of the invention can optionally contain one or more addi,:tional
surfactants selected from compatible nonionic surfactants, cationic surfacﬁnts,‘:'anionic
surfactants and amphoteric surfactants. A suitable class of additional surfactants for

30 formulations containing cationic and amphoteric surfactants are the nonionic surfactants as
set forth in the present invention. Suitable nonionic surfactants include polyoxyethylene
alkylphenyl ethers, polyoxyethylene alkyl (for example, lauryl, myristyl, palmityl, stearyl

14
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PCT/ US98/ 152 Comercially available fertil] e
anmoni um sul @?%%rf‘%? be used. O her grades of ammoni Lﬁ#ﬁf?ﬁf?@ usef ul
in the practice of the present invention wll be known to those

skilled in the art. During the fornulation process, a filtration step is
normal |y or oleg) kethels,chotbitan estepsy alkylpbysbsidds endakytl polyglpdosidesatAalditiohadd t hat are

comonly presg i n, sone .5 omeyci al S, Qf ' sulfate.

AN L Ul AR SRS LA St R bR Bk apout 506
to abougontbafosifacemishill bekdwatethoseakilled inthedt, amount of about 15%to
about 30% by wei One of ordinary skill in the art w.ll recognize

ht . .
that inclusion ofOteasaptionaladditipnalsustactants are a salt of 4 primany Ceaplipiamisganda ¢ he

conposi t i pnsqof d%g%mgﬁﬁmok%ﬁ%m& ol thé gcfjng@kih&n df'the ¥R ihfdntion is

concent rat i or&® ot anmon sate an actant. 'S reason, a
preferred  storagedtabibi witout thé predancei ofieithet ofnch srfactanterip omie thawtracont ai ni ng no
substanti al anount of anponi.um sul fate Were a

co- her bi ci de‘”ﬁ‘%““?sﬁ@mkioﬂmw‘ nul ation, it is preferred that the co-

her bi ci de be wat qf es@ln i Gred2BsipsiRiofs SRS RidnBoh Kk bbih alkRidntGhgded in the
formof an 15 amonium salt. agl es of suitable co-herbicides are the

amoni um sal renianfe surfactant, shejcationis tangisumethy] big@rhadroxyethylpesaremenum

bi al apho br I ' I ralid, 2,4-D,
2, 4 0B, 481 AR 4RSI S heraok oo bylene sl P £ 20

f enoxaprop, pdlgsxyethilencfsesondarf algnhof having ay hveeagt efuboiitGrte siahupls mbles ani ne,
gl uf osi nat e, tbal oxyfop, imazaneth, imazanethabenz, ‘i nazanox,

i mazapyr, inBPUERRINYE nazet hapyr, 20 ioxynil, MCPA, MCPB, mecopr op,

net hyl ar soni ¢ acithe Witk tonB@iaE RirfuREd of the presenPinGdnBbRfpicAly f am ¢ aci d,
2,3,6-TBA, TCA and triclopyr. An especially preferred

co- her bi ci decdntain sreamaynionfiserfactanl fromygboyt 2% toabers 28% by weight in total of ongprexanpl e
of a partkcu | EﬁIe o} | ' | lkns

ammoni umlgl ylﬁﬁ{c:fsa en g%e?%a%%gtagﬁ%g’%@ﬂ@%@%ﬂ%@ﬁ%ﬁ%“gh%he. I,

t oget her wi t hithwaghigresér or lessgPanmounts oy be Bmployadyif desiregh Thodmontsiand classes

bi s(2- hydroxygt hyl ) cocqammoni um chlori de, .. . _about 1.0% t. out 1.2% by
et gt ot o DAL B L PO o PEreatoyenipn AR et F rgvice RER 5

aver age of aR@ulk offheiificiadd efficacy afidh Gsblediipld-pHiace dtiogéhousmbknagiout 1. 4% to about
1. 6% by wei ght of _diethyl ene_glycol. Anot her

illustrative conp WWQ?%%*’&?W@%?W?%H&%P@W‘ﬁld"élﬁeséﬁﬂlﬂﬁt of 30
about 1lgot O R Hium siffaté] pBraivi sulth@GRtSGHm Wtbite A @hiin sARIR WikaddiOUt 29% by

wei ght o ammoni um'sul fate, about 0. 9% to about 1.4% by wei ght of
met hyl bi s( 2utixtdresshpreofa\A gontemplated coroprsition nanaptiorally inchide a sypengist, Quigks t 0 about

8'63% by wei g %m%%%ﬁ{ﬁ%%e wﬂrﬁ&ﬁe, dye, pigment, corrosion inhibitor, thickener,
PCT/ US98/ 152 4fkpersing agent, calcium sequestrant, defoamer, antifreeze, pour-point depressant, or
mixture thereof. Preferably, additives used in compositions of the present invention
25  possess sufficient solubility or dispersibility in a concentrated aqueous ammonium
glyphosate solution at a pH of about 6 to about 7 to allow desired concentrations to be
attained.
In cne embodiment of the invention, ammonium sulfate is included in the
formulation to enable commercial distribution of the formulation as a one-package shelf-
30 stable mixture. Such a formulation can be easily used by the farmer and is readily diluted
in water prior to its use. This formulation avoids the problems of having to tank-mix a
glyphosate herbicide formulation with ammonium sulfate on site just prior to use.
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secondary ([err] al kanol having an average of about 7 to about 8 nvoles

et hyl ene oxi de, and about 0.4%to about 0.6% by wei ght of diethylene
gl ycol . Formul ati ons of the present invention may be generally
prepared by woaaegst he ammoni um gl yphosat e sol uti onpcifusisasss as
outlined above, together with other 5 ingredients in a suitable m xing
vessel with agitation, such as a bl ender. This invention al so
relates to a herbi ci dal d_of.. usin aconte Iated nposition in
an amount ef f ect °V’é“ef°ba“lYlaV‘PPglFf"6'61ﬂF‘r% ’é’?%l‘?"i‘l?f‘fl b@tﬁ i luting the
conposi ti Ong:h&bs%ﬁtﬁf\oﬁﬂﬂs‘ﬁﬁtﬂu‘ééﬁﬂgn Eh%raddidelé?ﬁx@ E&Wﬁﬁénhb@ﬁxllb& khod age of the
vegetation to killed, or controlled. Ammmpni um

gl yphosat e, todhose Sﬁnﬁéllﬁﬂ’éé‘ﬁ Rutinghaieraylatiop srogess.afileation gtep isepmallfoul d be
applied to plandyd f&ﬂo@gﬁs@v&bl@?kr@oﬂmérﬁﬁéxiaﬂ'?h&%@ ﬁl&ﬁy GleStin’sOndi Ve the

desired effect l'1cation rates are usua expressed as anount of
gl yphosafe mmerdeQfaaanumsulfand treated, e.g. grams a.e. per

o AR R s FERE o BRSNS e op,

according to the's S an rac 0 I nve
mar ket and a&mtmbmgh@mhprdepblgﬁummouﬂmfamam%&abbmeo%mspmtghnf

2o B B T e en T

growt h r edugiphiBPinPuatifty infth dofn Fgoﬁn&fsfomeymtmnﬂ&fwmqe@uwm cially
effective rate. referred conpositions of the invention

provi de 18nhsereendrations 9f ammeniume glyplicsate andaysfactant. For fhis reaspm aprefamd wi t h
comrer ci al gsgﬁg; ' ?Qanﬁ 1 BRRURAED 20

her bi ci de an{x]l ouc rﬁd{%ﬁvﬁéen?gifgpggEqpﬁtﬁ%@@%&i# ect |§veness " as used
her ei n, ref empiopigm sulfate any observabl e neasure of control of plant grow h,
whi ch can inclu oneo pore. o tions. of Lng, (2)

i nhibiting growh, &d 136“%‘}“&%%@%‘?@%’I"B’ﬁ{}sgﬁfﬂ%g “ renovi ng,
destroyi ng, henbxcmremewmssbmle;mmdn prefetrbbthatdcbeinohidedinaedfomeof mi t y of pl ant s.
The sel ectlon of, ap ation at..are b| ol ogi cal | ective for a
speci fi 1325 m“t?f‘&‘r‘ﬁ‘ﬁgléaé %Fﬂ{ﬂ q’?%‘??megllfd#s #’&M}%ﬂj of the present
i nvention, iagifibrleR] 43uthil Sbefidcblid, bentazon, b&flarph&eb@ﬁﬂdm%ﬁo%ﬂl Shlbrdnied)
scientist. Those of skill in the art wi kewi se reco ze t hat

i ndi vi dual ﬁloaw@hd: SridP12%PB, da%ee@&s Hisrmbpn dickjerpraprdiclefopgndaitasfenags wel | as the

specific %x@rﬁ Rséni e of
bi ol ogi cal eﬂ e(?gl Veness ac%%€?{?€gglymféd fdn{%daf%:bfl Ci ngbt%l%&?nvent i on.
Usef ul appl mmyfom xmmahcmmManmp&anﬂmuqu imarethagyy, above

condi ti 0f}s - 1 ﬂ M{.‘MP Uiac) ?% aggggé‘il@%@}agﬁll%}’ ARk ication rates

for eg Rosa ener Jecades of
gl yphosate Lﬁ@or&ﬂ,du]ﬂmhbnddned&TBA TGAudltﬁaopyel atl ng to such use have

2 r7 ovi ded abundan Me%(grﬂgg}g!gggcdfcg ?l%lcnfe (i\'shthcf;jl ammonmm salt of glufosmate

PCT/ US98/ 15249  An examp 1&aratpmlcuxmmsfk&ddcee@?osﬁfm obfhk ﬁﬁ&ntﬁh)ﬁ&lfdiﬁsat e
application rates that are herbicidall ect R- particul ar

speci es at RN} glyphgsatrin po 3‘!‘%%@&%“?’%“ el tojabept é?o %?fﬁl»rt%ﬁ?ﬁ’éh‘f"éh aho¥hdi t i ons.
25  4.6% to about 5.2% by weight of methyl bis(2-hydroxyethyl)cocoammonium chlondc,

about 1.0% to about 1.2% by weight of a polyoxyethylene secondary C;,.i3 alkanol having

an average of about 7 to about § moles ethylene oxide, and about 1.4% to aboqt 1.6% by

weight of diethylene glycol. ;

Another illustrative composition contains ammonium glyphosate in an amount of

30  about 110 to about 130 g a.e./l, together with about 25% to about 29% by weight of

ammonium sulfate, about 0.9% to about 1.4% by weight of methyl bis(2-hydroxyethyl)

cocoammonium chloride, about 0.2% to about 0.3% by weight of a polyoxyethylene
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Various application methods may be enployed including broadcast spraying,

directed sprayobgosgds W ping the foliage with a diluted cormz&s%/gg”of this
i nvention. 5 Dependi ng on the degree of control desired, the age and

species of the plants, weather conditions and other factors, typically

the gl yphosate application rate is a herbicidally effective anmount of
about 0.1 t deepdmx Ceaa algnel havingan svenepefabent It sbopt fomplarshiieng pxide.o

about 2.5 k%&‘ab%u{ '&%tﬂb%@%?@gﬂ%ggﬁt%dﬂﬁ‘ﬁ%’?féﬁ‘{"l'am)untS may be appli ed.

Her bi ci dal conpositions o e or I'ves thereof are used to
control a 10 v Berynulatiokes of the ipeesent inverptioa niag be\gankrellly pteparcdiymdikingthgl yphosat e
conposi tions of the I hvention can Qe lied to g plant in a

her bi ci dal | M@E’E’cglﬂg’°mg‘f’f’n’£ﬁ8”€‘gﬁ %‘B%@%p%m °’w“h%'t rol one or
nore plany spaediéssifh sﬁﬁﬁe%ﬁxiﬁ%ﬁése@%itﬁ Bgatigd, bRnhobiaRREr @ W t hout
restriction: Abutilon, Amaranthus, Artem sia, Asclepias, Avena, Axonopus,

Borreri a, [Bhia istvention also Riates 0 aherbicidd method ofwsingedntempla®il r si um
Commel i na, Lvul. U r L gitaria, i nachl oa,
o oust ne. eI A it ool AN of AR Bepb ki Ry d R, DO

Kochi a, Lol icdoniposifinimwatey and applfihg the Hilned colpbsitioad foliage of tHasgedtionto Phal ari s,
Phragm | es, P%lé onu rtulaca, Pteridium Pueraria, Rubus,
Sal sol a, Setgillgdorgoptolied; \ohi s Sorghum Triticum Typha, U ex, Xanthium

and Zea. g AmmoniuliPglyphosied b HrmnlFREY ih3Rbmpuitda bt HE PRSHBA shéulesd es for
whi ch gl yphosate conpositions 20 are used are exerg)l i fied w thout

limtation LApplisddo plantifejigeney an gepligation &ase suffiginnt toizbye the desiredieffedphr ast i ),

i gweed (A Weed ' )
st o, | nar gt oty ER OB sl bl bonye p i BREGTLADS.
filaree treafefrecy grams 8.pped hecwrer(t hevim). Whigticomstitutes 8 “dasived effect!” varigg | or y

(I ponoea spp, chi ochi. arl a mal | ow (Mal va. spp.), wild
buckwheat , sar?ladrrmv%%éﬁes&" ‘c’?’ds(‘ff’ngFﬁ%%d’% bt op%? {,;rg% U?esvfﬂé?ré“ a(r (t)zr"{21 s%lca spp.),
russi an thi sglyphosafighsinbia. Eqpxampls thdampofitdéglyphosdte a.eviapplied per unit axestoar d
(Sinapis arvensis). and cockl ebur, ( Xanthi um spp. . Particularly
i nport ant anfitfaf® ‘é??‘g'vﬂngé$a@¥ré‘&°és§g§%f’°%% %&%fﬂ?ﬁﬁ%ﬁsg‘m‘“d Yconpositi ons
are used ar egrew@TRuttion®t meitildPidloftbr wked Rldefit Abminfesidlgleffedtivegie. Wi | d oat
(Avenafatua), carpetgrass (Axonopus spp.), downy brome (Bronus tectorun),

crabgrass 30 ( DFgerEd pemrosions of herigpep m@c?%@éwwdmiqg%l ghfegtivegess| i |

goosegrass ( ' : : | f | orunm ,
oo (Oryza SACpulen Wleberiercial sandard Al COUMSebe A WROTHARE) 0] 0lrb3s

PCT/ US9820 5 2kegbicide and Toudhdown®hesbisid¢. Patephitidateffiestivemess)” as used hergigyrafers t¢ Phal ari s
spp.), foxtajl ria . Triticumaestivu d corn
(Zea mays). A"y O{’ég;a °m°”§%fﬁf?‘%‘}3‘i\‘ﬂ’g‘?‘ﬁ§f‘“f %88?& gﬂ‘fh f)aé’?’écr\‘fﬁ%zgpe ?{Wbog%i?fee*gﬁ speci es
}‘or whi ch ngcﬂ&mh ]Elglkillling, (2) tmhibhing gtoovils reptcluttivndr prolifetaionahd ) Ieg W 'ahOUt
imtation the follow ng:  mugwort, 5 . Artem sia spp..), .ml kwee

(Ascl epi as s%ﬁ‘.")“,“g'él_&w&ﬂa&t“g?@f'f”g” F@‘P’é‘i“&ﬁs‘af’%ﬁ%‘lﬁ? and4c Y‘é’ °fg1“ms-bi ndweed
(Convol vul us ar vemg kadctigd 6F apspiidtbneREGh A abebiciOically effective for a specifiar ti cul arly

i mportant perenni al narrow eaf species for which gl yphosate

conposi t Pnsslyphesapfemuistionandyasiadermalation efitea preseptinventiongis withintheskilb| | owi ng:
brachi aria fhe ordinary agricultural scientist. Those of skill in the art will likewise recognize that

individual plant conditions, weather and growing conditions, as well as the specific
formulation selected, will influence the degree of biological effectiveness achieved in
practicing this invention. Useful application rates can therefore depend upon all of the
30 above conditions. Much information is known about appropriate application rates for
glyphosate formulations in general. Over two decades of glyphosate use and published
studies relating to such use have provided abundﬁnt information from which a weed
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(Brachiaria spp.), bernmudagrass (Cynodon dactylon), yellow nutsedge
(Cyperus 10 esculentus), purple nutsedge (C rotundus), quackgrass (Elynus
repens), l|alang (Inperata cylindrica) perennial ryegrass (Lolium
perenne), gWo¥HdBass (Pani cum nmaxi nun), dal | i sgr asec{/Pses{isdsam
dilatatum, reed (Phragmtes spp.), johnsongrass (Sorghum hal epense)
and cattail (Typha spp.). O her particularly inportant

i al f h t :
Bl i 1 e ool FagSpe i b ERDIROSRRoc R o e bRty SRAEEF 21 T
spp. ), onlphAGK&Rpdcids ar patticulad g’lﬁﬂﬂﬂstaﬁwﬁl puﬁﬁu&e&h&bﬁmewwﬂmomp ) and

gorse (U ex europaeus). nmroni um gl yphosat e conposi ti ons
of the present mrﬁembﬁamamthadm%m&mployed inglyding %”%F?sﬁﬁ”ﬁﬂn&nt s with such

conposi tio ncﬁrect%c?i#papﬁxg Yrée r%ﬂtghﬁé(;'foﬁé& with alaliGe A& %ﬁsaﬁm tfiSinydnfior?

particul ar con use, a conposition of the invention
conpri sing Iﬁ@endmgrmmhmdcgnegb@qohmddemdzmbaguutfdap@cmbfﬂisplammwea‘hﬂt o foliage of

<1 ot el srdetet s opialiie faime seligion Al Jpaidag oo, 70, |

cl ose proXidfetive bBodi 6fuboit ! 18laBdk $0 kldd.Aa BdQRaEably 6 labsut 0.05 wont rol  of
the weeds or undesired plants while |eaving the croP (gl ants substantially
1¢

unhar mred. Qboy 2.5kg a.e/h, ahﬂzosglg@mru%ksmquatﬁgmmbm tol erate gl yphosate
include those wapgse &?&%Qﬁ&s%?é?y@at%ﬁ de%\%{ﬁo%%&f £0 IRARY confrotander

| i cense from MonSant Ready tradenark.
These i | ukey wide varietyad plafits mrld\ondg: Amylbmam glwhasabaoxwmxtlemqf the

l'i cation_of .diluted e of anty er abl
Qggorrpl i shelgvention can be app ﬁ?% ba,”{ B& mﬁ{‘?@yeci% Ve g’h r%raeda%fs?&ivggy spr aii ng
| i qui ds, sushtrélonsimidte plamabeies of one or moie @fthe mswmgrgeﬁehewithohe Conposi tions
of the present, | nventjon can g/ sed .in reC| i on 30 gﬁtechni ques,
in whi ch apfssnshogsaiutlon dmasguls '%‘?’?/ At‘ Pt Aﬁ‘f”"&"y%%“s’
applied to gifki&hg Brashiad, !Bﬁongfs Chehbpdlithm, dﬁmd:mem CamoBhluss such as the

particul ar pl ant speci es present, soil conposition oind the like. In
one enbddli nEynodert Cynersts, Digiténig, é' ch@a, Eleusine, Elymus, Equisetum, Erodium,

19 Loliym, Malva, O, Ottochloa, Panicum,

PCT/ US98/ 155%5"”'%%3‘{%85%%"0% Koch‘a’l gn’f”ﬁ’g qs%t éyrrz1aopeorcat ed with the spraying

appar at us camyblem.LHuéhrb'oPImgmys,tﬂaéfgonum, Pordé@a.rlétdu&mmmdﬂ Rybws. | ut ed
conposi tiongto. differ osition of t he
i nvention i §dfff%§gWé%S£#a’df e‘%"’?’?%‘"'afr'g @Fpe At X%Igu/ﬁ‘ﬁﬁ CiV\)%taer o0 be
readily sprayed pagictlgrpingosant dmﬁ@Wrdddlehﬂtp&ies&ﬁWhgtyphqmntenbmﬂ&sﬁxon&at e per
unit land 5 area of C 0si I|ed ng IS

convent i Bnapqcysqéme 1ﬁe;¥gpg@n?umano\x}§y§ﬁéalp 2l %{7 vol umes for the
present i nvepLiPRY argvnéiﬂnﬁaﬁizhnﬂs $Hp9) rbu&oﬂwwa)worrena sppgjolfs&ﬂwes i ncl udi ng

t he plant species i nvolve Useful spray volunes for ap

di | ut ed corrpmlatm@nnmstar%@tor(Bfeﬁwm)mnml%@mwﬁmsmgﬁ ?eom about 25 to
apout 1 000 cerodium'shg fbiabide mmnssp&%/Mmgg%&w,ﬁ&%@g%&@ to about

':I%'gg 1} {) Ih | owi (Kpchivacypiria), mallowiMeberspr) wild bidkivhet, smbweed et (Rodugara nvent i on as
wel | as 25  spp.), purslane {Portulaca spp.), russian thistle (Salsola spp.), sida (Sida spp.), wild
mustard (Sinapi.‘s,ér ;zrvensis) and cocklebur (Xanthium spp.) o
Particul%rly important annual narrowleaf species for which glyphosate ;
compositions are used are exemplified without limitation by the following: wild oat
(Avena fatua), carpetgrass (Axonopus spp.), downy brome (Bromus tectorum), crabgrass
30 (Digitaria spp.), bamyardgrass (Echinochloa crus-galli), goosegrass (Eleusine indica),

annual ryegrass (Lolium multiflorum), rice (Oryza sativa), ottochloa (Ottochloa nodosa),
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some of the various enbodi ments of the invention. These Exanples are
presented as wooopeb®i NY il lustrative of the novel conposit @%{j nmet hod
99/04 xlé}ﬂﬁg o0

of use thereo are not intended to be alimtationo scope of
the invention. Al percentages are by wei ght unless 15 otherw se
I ndi cat ed. Conposi tions of the Exanpl es were made using

aqueous sol abiagrass (Raspaiwe ntatemn), canarygopss/{halweis spppy foytait Sdrabiy sprdewheabcesses
descri bed bel.qw for Sol uti.0 conposi tions of the Exanpl es
used surfacﬁz e R mﬁ D’i“t;%%f'ﬁaé'fOW as Surfactant Mxtures A B

and C. 20  Sol upirfiéuldrly important perenmal Hr&d&aﬁipbéxésﬁﬂr whith gl@thosagund- bot t om f | ask
equi pped with a water-coqgled ni trogen bl anket

and equi | i breRmPRRions & ysedgrer \gfﬁé]!ﬁ"dwgm'é F’%@@nﬁg@g@%“gm of
g1 yPhosats ogh e kalckicd A0S e eaHBANRIERALR SRR 10 2 vt DS )

of wat stirring, 290.88 grans of 25% aqueous
ammnl a mrm(@avohmmm)mmwawzamx errperature of the reaction

m xture did not t SNas stirred
until a clear, ?( ouslygg*ﬁ%n&%rmgag%meﬁfmpg?& fhr “%Heggp%ﬁt (38.8%
gl yphosat e &mslmmgu&dmddxmmmmwmﬁtmﬁwmmﬁﬁg bhacldariol ut i on,

upon dilution vmt de oni z o ab 1% hosate a.e., was
found to havdr B“&H“éﬂp agms(%?’l’?gg’hg‘f g"“()?“‘%ﬂ’rgfd o gl yphosate
was 1. 8630 SOlskifrénpi3 Mﬂ%&@&@(@'rﬂﬁn&sﬁhﬁ’&kﬁr&s@ﬁyp}& repema,rm&agmpaﬂmand

di anmoni um sal ts o yphosate in which about 86% of . gl yphosat e
is in the fo@ﬁvdyfca},‘ngetmvémdmlmnerem), guineagrass (Pamcum max:mw'r)

E(C)ZT/ US98/ 152%‘“&%% bipitin dilatatym), reed (Phragmies s pa)ﬁl?ll}%st“%?“&é’(gé’“”’added this

procedure cahuldpenmmdcatmlpfpﬂmq:@) ammoni um gl yphosat e sol utions with a
n

gl yphosat e conce Il on .o 50% I
a stirred 2 liter IF ?fg‘-:%%{yt“@ gkﬂPﬁ%“é@W‘l‘??‘ s(;m%gﬁa{é compositiogs
condens ens dre usell hleremmmea without rxaxmian by aialfatommdhmu (Ebisehim@p9lr oppi ng
funnel , graqaced 460. 23 grans osat e wet_ cake g'b’%% wat er,

h
84. 3% gI ypho ken (feer idpump oquifingps), bm(@‘%ﬁ‘g’%m@°m Ulex,¢u50RIEE®. water. Wth
stirring, 159.98 ga Mﬁxﬁ?ﬁ?pﬁ@dﬂﬁ%ﬁ &Hﬁﬁi‘éﬁhééﬁ&s@ntmﬁi ndnd 3 Weethod a

rate that the tenperature of Treaction mxture did not exceed 75[err]C The
reacti on m xfontreating plantgyerith such corappsitinns, tande upesidion any efdhn pbovespesiason of

ammoni um gl y?{i}’&) %%‘8 ?biaﬁ?@xﬁ%%oﬁmglﬁguﬁogw%%ugﬁ& e‘liﬁétnﬁon ofh {xin)xg was obt ai ned.

A sanpl e of Rt el oni ze t o about
1% gl yph@sat ammorim glyplsosﬁtewttkutfmdma)sap;ﬂleﬁw fofiagé of crof ﬂmwrgﬁnetxuany i o of

Sm El)g a: Ce) ggﬁgo?rg%i[otp éﬂ?qa%ts gllyp Soaz%te,%d sugglta%goug{} t0 foﬁlggl{asof ecfs %{r Qn esire nrum

plants growing in close proximity to such crop plants. This process results in control of

the weeds or undesired plants while leaving the crop plants substantially unharmed. Crop
plants genetically transformed to tolerate glyphosate include those whose seeds are sold by

25 Monsanto Company or under license from Monsanto Company bearing the Roundup
Ready® trademark., These include varieties of cotton, soybean, canola and corn.

Application of diluted compositions to foliage of plants is preferably accomplished

by spraying, using any conventional means for spraying liquids, such as spray nozzles,
atomizers, or the like. Compositions of the present invention can be used in precision

30  farming techniques, in which apparatus is employed to vary the amount of glyphosate
applied to different parts of a ficld, depending on variables such as the particular plant
species present, soil composition, and the like. In one embodiment of such techniques, a
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which is in the formof the nonoammoni um salt. Solution 3 15 In
a stirred 10 liter round-bottom flask equi pped with a water cool ed
condenser, t hernoneter, nitrogen bl anket and equilibrating dropping
funnel , was Wh®/0488 500 grans of Solution | and 96BCcTfusssss2dd wat er .
Wth stirring, 2409 grans of glyphosate acid in the form of wet cake
wer e added. Then 1623 grans of 25% aqueous ammoni a were added at such

te that t 5 C
The ph of - (SEPARsPREE St bolluch SR e SPallbd ndlefn L R a8 BgRANS L €0E1 50,
it a1 ned. The asay vas. detormned by bran o ortd 2 P Plgai g e
gh r omat ogr aphy BYF éﬁpaﬂ%%ﬁtmﬁw %\%Bthxbaﬂ&idilgt%ma sﬁﬁfﬂeﬁ' ‘%Ffﬁ? %\k&geér added
to give an ﬁmaaxgmp&bmaﬁaﬁdmmmm ¥Wirhyeq@ipfileptD flﬁ&ﬁte@eﬁﬁﬁﬁwdof 41. 7%

ae. or 525 g Surfactant M Xxture A This is a
prem xeds bl mﬂds\wm@mmsnmmppmbugpremgﬁ@mvre@wnally knowm as “spray 65%

met hyl bi s(%ﬂm rg;,gy%fe@ég%va&ﬁ @Eﬁ?&g#ﬂ?a%%ﬂ% depending upon a mugber 15%

pol yoxyet hyl'ené™ { sec ary
di et hyl ene ¢fifyatas, uB:ﬁdeng&her}ﬂmtmaés iMoteedr YsdBul spray volumes for applyingai s a prem xed

o205 hvdr oAb P B SRR PR e o bt 2 10550 BT

pol yoxyet hyii@%ex(h@,m%gmv gfwefabﬁ Dohitl 5034 HRROI00 Vha.

21 WO 99/ 04635

PCT/ US980 15249 19FXNMREES ene gl ycol 31%

t Sur f ag| d havi
\tNﬁeeg ol | owi n;rcorrpo& Tl gﬁ%ﬁe&mpmm‘mEfdlhéfgggl‘&tphéfﬁg%w gr g%ae/gt hy?;“ "

COCO anmoni kyikeodf thetviaties embodiments of the inveBtichD Tthese IEympladng/prmatet{ #) secondary
0 .
g[aF;F]]c ea![ Eag@m s Hlysizative of the novel compo]si%o/gsd : 8 Xxl SJ gfe usechhgr(égi‘ and are not intendéS’(AlVPL E 1

10 ® Bera%&i{aﬁo@drmu@%ﬁms alveitioRN Al pRreaiigE Adr€byeweiia shledson of the
I nvention, 1124 grans of Solution 3 together with 31.5 grans of

dei oni zd§ watemwisgindiqatedst pl aced in an agitator. ShinEtsu[err] KM 90

si licone def Oaﬁoﬂﬁ Fx&ﬁo?{ﬁg Uhrmfils Prd mgc{a néé&:ﬁ;&@@lﬁh&@@fmomme m xture

is agitated un ear so utlonlso 8 grans of
Sur f act ant glyphosate prepared by the processes described below for Solutions 1-3. Some

compositions of the Examples used surfactant blends described below as Surfactant
Mixtures A, B and C.
20  Solution 1
In a stirred 2 liter round-bottom flask equipped with a water-cooled condenser,
thermometer, nitrogen blanket and equilibrating dropping funnel, was placed 460.23 grams
of glyphosate dcid wet cake (12% water, 84.3% glyphosate assay ona wet bas:s) and
248.89 grams of water. With stirring, 290.88 grams of 25% a:queous ammoma were added
25  atsuch arate that the temperature of the reaction mixture did not exceed 75°C. The
reaction mlxmrd"was stirred until a clear, viscous solution of ammonium glyphosate
(38.8% glyphosate a.c.; 481 g a.e./l) was obtained. A sample of this solution, uPon
dilution with deionized water to about 1% glyphosate a.e., was found to have apH of 6.4.
The mole ratio of ammonia to glyphosate was 1.86. Solution 1 thus contains a mixture of
30 monoammonium and diammonium salts of glyphosate in which about 86% of the

glyphosate is in the form of the diammonium salt.
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M xture A are added and agitation is continued at roomtenperature until
the m xture nmes clear. Usually about 60 m nutes i ficient. This
m Xi ng procei\gogoeggnot require high shear or heati ﬁ‘ﬁ%ﬁa{@ﬁ%s

ammoni a (255% is added if necessary to bring the pH wi thin a range
of 6.2 to 6.8. The resulting fornulation is clear or can be filtered if
needed. By reduéing the amburit iof)watemddedbt}xistpkﬂcedqw aobsasc toprodpca pH of 6.5

showed acceptabl e sta stora tty t.est WO
one-nont h st BAEYR rgslaﬁw %}/’hf'g’gt @V%tm ﬁ?bé’“ﬁ%%ae'was set at
-10[err]C fogol%Ztest and 60[err] C for the other test the fornul ation

showed acceptabl e stability in both tests in that the formulation did
not show si gnifi dmmnrmﬁtbmrapun&bottowﬁﬁﬁbsqmé with pvatereopled gendemsete| oprent

Content or py e Has A R cARREEERGRripg el B bt 46038 B ™

conposi ti on effgljphbsitelwat cakt gI2vORater sfaeagrgblmsdte ad@mmmbgtsymasmm | oadi ng

on a wei ght /vol une basj s 470 , was as, foll
| ngr edi ent grax%s of water. With stm'fng, 155 98 grams ota 25% aqueous amo@\mwe%agﬁ at such

Ammoni um gly I\F%ﬁ&ﬁtﬁ%ﬁé}dmﬂ@ of fdetidtfkffe did not e3ked95°C. The r7eac§1(()m énéxmrc

Sur f act ant xture
Shi nEt sul er r jvas<tii@duntil a clear, viscous solution of ammonium glyphosate (38: 3%, ghphosate a.e.;

%t g[ 10 481 g a.c./I) was obtained. A sample of this solution, upon dilution w%éexﬁbzed water

22 1o ab¥if0 19O a.c”, was found to have a pH of 4.1. The mole ratio of ammonia to
PCT/ US895/ 15249 ;

Fol | owi ng t h&lyphastiewas 0% Sofutign 2 fws qontains amgoaiym %fphﬁﬂeu’i“lbwn?@%t her with

32 gr ang, ¥nsqn§,g%,ﬂ,cyf%q,§on§ghﬂgdlﬁgs&f t he ammoni um salt of gl ufosinate
and 477 grans o dei oni zed water are placed in an agitator. Next, 202

grans of 99%Selmtiend um sulfate are 5 added and the mixture is stirred
until conplete di | 1Y s er Si 11 cone
def oarrerqgn t he ﬁa%‘?etdlmlbér ?%ﬁﬁswgmlég@he@)%n g&&t{aw@ag% cohtl nued
until a t}rehmetemhmgemhlanlet mdtethbahng'ﬂh@pmg&ngelaws ohirg&ﬁ{)ﬂ;gtatmnt

M xture B are ded an itation s, conti.nue room
t enper at ur e Bh lm"PHé‘“%?%th Yt Vit F‘é"&?g’aﬂggm%/"%giyph°55‘88‘ﬁﬁh m nut es
i's suffici entformldiiwet dikewéte adile@CTRH 16T ari S 26%GLhdots dMhbdhisw@akdded atheat i ng.
10 Agueous ammoni a (250/? Is added if necessary to bri ng t he I‘EH wthin a
range of 6 2 syqh a rate thatfthetemperaturecof rragtion gixtaie did not exseed;8S °by dhg PRopftheyn pe
filtered {¥e]4 cafied having a
oH of 6. 0y ht&bl tgla\xg{:ccuéas megiured AhduBdBY FRirhOot 25 Guedts dnithchid

in increments until a pH of 6.3-6.7 was obtained. The assay was determined by high

pressure liquid chromatography by standard methods and sufficient additional water added
to give an ammonium glyphosate solution with a glyphosate assay of 41.7% a.e. or 525 g
a.e/l
25  Surfactant Mixture A
This is a premixed blend having the following composition:

65% methyl bis(2-hydroxyethyl) coco ammonium chloride
15% polyoxyethylene (8) secondary C,, 5 alkanol
20% diethylene glycol

30  Surfactant Mixture B
This is a premixed blend having the following composition:

40.7% methyl bis(2-hydroxyethyl) coco ammonium chloride
9.3% polyoxyethylene (7) secondary C,, (3 alkanol
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storage stability in tests simlar to those of Exanple 1. The
conposition of this fornulation of Exanple 2 was as follows: 15

| ngr edi ent Wi ght %
Ammoni um gl wWenoede sol ution (38.8% a.e.) 38. 59 PCT/US98/15249
d uf osi nat e- ammoni um sol ution (50% a.i.) 2. 67

Surfactant M xture B 2.08

Anmmoni um sul fat e 9 16. 84 20
ShinEtsu[err] KM %3‘5‘&:“’1‘““‘"“1 0. 05

Wt er o watet 39. 77

Tot al ctant Mixture C 100 00

EXAMPLE 3 25 Fol | owi ng t.he p cedure of e 1, 292.7 grans of

Sol ution 3, 5581.815&%%‘“’6?‘”’1"“‘1 aﬂ%@ﬁf l@ﬂ“\%?@?““’@%? gr ams of 99.5%

ammoni umy sul f at e, 4@451 rﬂétﬂﬂﬁls %ﬁmonmmcﬂf&ﬁ&o silicone defoaner,

and 31.7 grans of %& -{?rﬁc rgm&ggi in an agitator. This
formul ati on showe p’&% |ty|n orage stability tests simlar

to t hose of The conposition of the fornul ation
of Exanple 3, havi ng a g yp osate | oadi ng on a wei ght/vol une basis of
120 g a.e./l, and a pH of 6.4, wasEXAMRIE lows: Ingredi ent

i 0, i 0,
DO ooy NS S S R e 1
2.60 35 grams of Solutiof\3 0Bt WithBl1 f5qrfns(dTQeibfiged water are first placed in an

27. 33 23 WO
99/ 04635 agitator. ShinEtsu™ KM-90 silicone defoamer in the amount of 0.6 grams is added and

ch/ (l)J g 28/ 154t Shixture is aglta\./t\zd until a cleasbdlitinSsibuedindd. hén3B .8 grams of Surfactant
<

45. 98 Mixture A are adgled md agitation is continued at room temperature until the mixture

100. 00 A
b 1 1y about 60 tes ient, cess does not
formul ation &‘E?escreeafoa??a‘y%ﬁ‘ér anfmu? ﬁ“ﬁ\if\‘n" ng the rogfelodure of Exanple |

us: ng gqummmmhmm@mmwm%wdwlfme%mhsm@@dure as
Sol ut 1
addl 1 onal AHERS ke 63 e PRRR g REAGRNGN Lok of anbP SeRAH T,

formul ati on ngddedyed accept abl e physi cal stabl lity in one-nonth storage- 10
stability tests but srrelle f ammnl J ndi an.und [ ghly, hi gh
| evel of anmoni a® WH’p‘B% gmbéssﬂr?)‘ﬁss WBgEBﬁﬁgéggk"SﬁdS‘fce%ﬂ 1¢ &%i’ | ation
havi ng faolgl YPRO:ag LabliRPEiS) dn 8o She-month 36th@habiliRy s whasis tafpefatite g a. e. /|
was as fo

was set at -10°C for one test and 60°C for the other test, the formulation showed

acceptable stability in both tests in that the formulation did not show significant ammonia

vapor emissions, crystal development, phase separation or any change in appearance,

active mgredxent content or physical properties such as cloud point. vy
25 The composmon of this formulation of Example 1, havmg a glyphosate loading on
a weight/volume basis of 470 g a.e./l, was as follows:
Ingredient Weight% - ©
Ammonium glyphosate solution (41.7% a.e.) 90.00
Surfactant Mixture A 750
30 ShinEtsu™ KM-90 005 ¢
Water 2.45
Total 100.00



| ngr edi ent Wi ght %

Ammoni um gl y solution (45.5% a.e.) 93.03 15

Sur f act ant ur e%é 3. 92 PCT/US98/15249

Shi nEtsu[err] KM 90 0. 08

Wat er 2. 97

Tot al EXAMPLE 2 100. 00 20

EXAMPLE 5 Aﬂ ormul ati_on was prepare eneral ly foll ow ng t he
procedure of ExaRpilowing thepragpdure of Example 1,463 gramyp { togeherith? nade by

the same proggglkrG s8% agiold doftffich oftHE andthbdiur salt o of glugds}fﬁé‘%ﬁﬂﬁ ntration

of 46.8% a.e. Additional aqueous ammoni a was a to give pH of
7.4. The fordﬂmmdwmrﬁmmdamepﬁm dlexth302i pramhs of P9 iatmirtopivinsulfatearmont h

storage- 25 st abilit.y test snel.l e anmoni a, .i pdicat |

undesi r ab aqul?ﬂ['nanfqéh é#‘x%’fﬁs P%nl completggma%pﬁutngmssoﬁamd %@%@ﬂ%@?@l on of
this for rrul asiliceiie Mmﬁn&eghmm&%%rmaﬂadammaﬁmon is chftinged uniPd UNE basi s
of 470 g a.e./l wgs as _foll di ent

Wei ght 0  Clear soluhon is °bmmﬁeoﬁb°a;%5 Grams H6§!afasta§tdmm are added gpdyagitatjon
79. 70 30 £ the mixtur @&UB&&H%% iy

5.00 ° mixiire 3 I am ne %ﬁ ocafg‘rn} de ﬁt&?bwmudﬂ}r Usually
Anmoni um sul abautéﬂ(nﬁg%s is sufﬁcxent 'I'hns mixing process does not requivg hi'gh shear or heating.

4. 00

Shi nEt suferr )

Viat er E(f" Aq%%s%gmoma (25%) i 1s added if necessary to bring the pH wn% ?&mgfspf 6.2to0
Tot al 6.8. The resulting formulanon is clear or can be filtered if needdd)O. 00,

24

PCT/ US98/ 15249 WR fgr!{lu(?fﬁlon made by this process having a pH of 6.6 exhibited accepéak!gwpl_ E 6

A formul at i oflord@Stapiliia it sitfilaftodhdsy of Blalmplei1ng t he procedure of Exanple 4
wth addi t1 onal aqueous ammoni a_added to gl ve a H of 7.3. The

formul ati on showd#e composifien-¢fshia fymaulatigpaf Exgmple n'mf»tfquq one- nont h
storage-g¢ability tlggct_%(g HRut smelled of ammonia, 5 W@{%atl ng an

undesi rably high | eve ¢ anmoni a vapor em ssi on. 3 osition of this
formul ati on havi ng Ammpniph glyghesate selubiong38:8tsa.edei ght / vad8fite basis of 500 g

a.e./l was as Gilufobipate-ammonium solution (50% a.i) ngr edi ent 2.67
Vi ght % Surfactant MixoreiBim gl yphosat e sol ution (24B.5% a. e.)
87.50 10 Amonitra cblfate (99%xt ure C 16.84
1.59 20 ShinEtsu™ KM-90 0.05

Water 39.77

Total 100.00

EXAMPLE 3
25 Following the procedure of Example 1, 292.7 grams of Solution 3, 558.6 grams of

deionized water, 332 grams of 99.5% ammonium sulfate, 0.01 grams of ShinEtsu™
KM-90 silicone defoamer, and 31.7 grams of Surfactant Mixture C were mixed in an
agitator. This formulation showed acceptable stability in storage-stability tests similar to

those of Example 1.
30 The composition of the formulation of Example 3, having a glyphosate loading on
a weight/volume basis of 120 g a.e./l, and a pH of 6.4, was as follows:
Ingredient eight %
Ammonium glyphosate solution (41.7% a.e.) 24.09
Surfactant Mixture C 2.60
35 Ammonium sulfate (99.5%) 27.33
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Cctyl am ne hydrochl oride (50%in water) 6. 37

ShinEtsu[err] KM 90 0. 05

Wat er 4.49 15

Tot al WO 99/04635 100 POD/USIS8I15249

EXAMPLE 7 Nine formulations 7-1 to 7-9 were prepared based on
standard procedures as set forth in Exanpl es 1-3. In each formulation,

ammoni um gl yphosatg.. ,gpkg)gﬁ‘pt at 38.0% a.e. her with 7.5%
Surfactant M xtur ei?{\‘ﬁsph ance to 100% was wat er 4 ni ne 20
sh

formul ations diffel8§ only in pH which was establi by m xing Sol ution

| and Solution 2 in an appropriate ratio, w th+urther addition of 25%
aqueous ammoni a i fTeta) necessary. Formul ation 10000 7-1 7-2 7-3

7-4 7-5 7-6 7-7 7-8 79 H 4.0 4.5 5.0 5.5
6.0 6.5 7.0 7.5 %XAMPIFEo‘hrulations7lto79were

S0 err]C. EQ?TLY;‘;%?%%%*O%W&?@W&W° bty B il o Brarpl Pl

bottl es. ZSmMMmgﬁpmmmlmgiay@hahmame(pMed@as Spluaprathdwmyadr yi ng an

aqueous sol ution of no ni al yphosate, was ad fo. each sanpl e
tg "seed" t®& %“éﬁﬁ?‘@%”g?u‘f?c??ggm %Td‘%"@?"é‘t’%sla fngaopia yygs a ‘%ﬁ% 1 es vvemr)e
eval uat ed 1 g (#ng. TRYYolinditioh toved ARk RIA Shydd <866 de-shétn storage S1 gni {1 Cant

ammoni a vapor em ssions, undesirable ch anges 1n ap glearance cryst al gI‘OWth
and phadé setebifirttestsrbut smsiled ofammenis, indigating ayungesissbly bigh leyel af g@Riacy hi bi t ed

crystal gro dadod 7-9 (pH
7.5 or hi gh\e%‘{b éﬁ’ﬁm#q (C:I% ggfgg@{: %%m% mglﬁggﬂy?ﬁdsav\ﬁa ln%tored at
60[err] C as w@hﬂf@sﬁeﬁﬂsxbyfﬂbgmefllwm folowoni a vapor em ssi ons,

25 99/.04635 .

PCT/ US98/ 15249 V\Ol—m—%ase separation or both. Fors#i&ions 7-5, 7-6 and
7-7 (pH 6.0, 6.5 apchmbnfin @emositd seRtivn (45.5% a.e)exhi bit egd.eccept abl e

formul atyson st or aggu$dcalt Mixhite €N accordance with the pygsent invention

at both -10[err] C gpdrkedM&mbl. | n particular, no phasgpgeparation,

significant amoni gyyapor em ssions, or crystal sgleyvel opnent was
evident at either tenperature. 5

EXAMPLE 8 Nine formulations 8-1 to 8-9 Were prepared based on
st andard procedur eJotak set forth in Exanples 1-30006 each fornul ation,
anmoni un% | yphosat e was present at &A@ ES a.e. together with 7.5%
Quart am (ferr] D86P, a distearyl difrethyl amoni um chl ori de sur f act ant

of Kao Corp. Themmmmﬁﬁﬁﬂﬁmmwmfcﬂbmnim poceduré off Erainpleilawsisg di f f er ed

il g agn;%plr gmglagxfnémmm glypho. Ssat%Sétlunon mmr}ggypr%sarpné( Ilargc%dusrglasuéolﬁx%njl b% \»\drithsaoI ution 2

glyphosate concentration of 46.8% a.e. Additional aqueous ammonia was added to give a
pH of 7.4. The formulation showed acceptable physical stability in one-month storage-
25  stability tests but smelled of ammonia, indicating an undesxrably high Jevel pﬁammoma

vapor emission. The composition of this formulation havmg‘a glyphosate Ioadmg ona

weight/volume basis of 470 g a.e./l was as follows: s

Ingrédient Weight%
Ammonium glyphosate solution (46.8% a.c.) 970 |

30 ‘Surfactant Mixture C 500
Octylamine hydrochloride (50% in water) 4,00
Ammonium sulfate (99%) 4.55
ShinEtsu™ KM-90 0.05
Water 6.70

35
Total 100.00
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ratio, with further addition of 25% aqueous ammoni a if necessary.

For mul ati on WO 9504 8-2 8-3 8-4 8-5 8-6 87 8-818-9 pH
4.0 4.5 58 . 6.0 6.5 7.0 7.5 8.0 PCT/US98/15249

Forrmul ations 8-1 to 8-9 were evaluated individually for storage-stability
at both -10[err]C and 60[err] C as described for Exanple 7.

Formul ations 8-1 to 8-4 (pH 5.5 or EM)II)LE6 exhibited crystal growth
when stored at -10[err]C. Formulations 8-8 and 8-9 H 7.5 or 15 higher)
exhi bi t ed unaccept Hméatwnsftaameparmm&v@%lmmthavm@s@;{x)sz]waﬁmhfested by

For mul at | ons Signe SRR A AGuaRlt 864 Ao RITTE BERBARRGRA. 7.0 )

exhi bi ted acmpntai:lld phyixcnl smﬁ:hlynmneanumlmyua@t-sﬁbﬂhy te;ts bxrt smelled of ammaiiglance with
t he presept |on C and 60 r n particylar, no
phase 5 g‘g‘ﬁ%}"ﬁ @ 31518‘%?[1 VPR & n%%’ﬁ%s‘ ‘19r°¥3\‘syst al

devel opnent Mul@ﬁﬂndﬁﬂh%\lﬂglyﬂﬁsate Rhdikieén 4 WABRASIUME Sasis of 500 g a.e./1 was as
EXAMPLE 9 i ne formul at1 ons 9 1 to 9-9 were prepared based on
st andard pro@ﬂﬂ?e‘s as set forth in Exanples 1-3. In each

fornul ation, anmmoniy phosate was present at 38. a.e. together
wth 7.5% Agrisol[e T_%:@_Eé% OH, a dodecyl trinethyl %‘%ﬁ"r‘% um chl oride 25

surfactant from KaoAﬁmnqnntuphdmadeaclcmm(és 1RQ%)Was wat eg7.50The ni ne

f or mul at il@ns StirfattemtdMixmrel i n pH, which was establ§shed by mixing
Sol ution 1 and Sol uDétylamide hydsevhloride (S0%ARMaRP i ate rati gg3mi.th further
addi tion of 25% aqutinEts® KM@ i f necessary. Forgia§ ati on 9-1
9-2 9-3 9-4 9-5.)w@ep 9-7 9-8 9-9 pH 4.0 450 55 6.0
6.5 7.0 7.5 8.0 26
WD 99/ 04635 _ -

PCT/ US98/145249 + Total Fornmul ations 9-1 to 9- 910R0% eval uat ed
individually for storage-stability 7 -10[err]C and 60[err] C as
descri bed for Exanple 7. Formul ations 0 9-4 (pH 5.5 or |ower)

exhi bi t ed crystaINigcfmvﬂnkiandxeﬂlsdbﬂadr@repaﬂ:ﬂ[o&dbx&tarﬁﬁmﬂmcadﬂmmse@ 8 and 9-9

(pH 7.5 or he nacc tahl e tabl i en. stored at
60[err] C as FP&W.‘?@’?‘FS’EJ 6? 2’?&#‘?‘1“5‘%&‘0“5 ma?wmdya %%?@5‘1‘3?1@ phase
separ ati on ok.elxogether Wit EY,Suifivhamt Ptihure A Aha Balaie o l(opbdwaswateﬁ ﬂxerﬁm5 and 7.0
respecti cceptabl e fornul ati on storage stability in

vely) exhi bit a
accordan@ﬁ \/\%‘Fﬂ“‘?ﬁ‘@s &g‘%ﬁ? ly iR rhichivas estehlished by prdpg Setutignd and| err]C. In
particular, eaumxﬁana mpﬁ@@%tﬁtw&pmﬁérmﬁémas%%qﬁ@awmm em ssi ons,

or crystal devel opment was evi dent at el ther tenperature. 10
EXAMPLE 10 neccssary Ni ne formulations 10-1 to 10-9 were prepared based
on standard o RS ST T2 [ 73 [ 7% | 75 [ 96 | 77 | 78 | 79

pH 40 | 45 | S0 | S5 160 [ 65 | 70 | 7.5 | 8.0

Formulations 7-1 to 7-9 were evaluated individually for storage-stability at both
~-10°C and 60°C. Samples (50-100 ml) of each were placed in separate glass bottles.

25  Powdered ammonium glyphosate (10 mg), prepared by drying an aqueous solution of
monoammonium glyphosate, was added to each sample to “seed” the sample for potential
crystallization. The samples were evaluated for one month at both -10°C and 60°C for
significant ammonia vapor emissions, undesirable changes in appearance, crystal growth
and phase separation. Formulations 7-1 to 7-4 (pH 5.5 or lower) exhibited crystal growth

30  when stored at-10°C. Formulations 7-8 and 7-9 (pH 7.5 or higher) exhibited unacceptable
instability when stored at 60°C as manifested by significant ammonia vapor emissions,

25



forth in Exanples 1-3. In each fornul ati on, ammoni um gl yphosate was present
at 38. 0% a.e. together with 7.5% of a 35% aqueous conposition of

di et hyl dodecyl am ne oxi de surfactant. The bal ance to 100% was wat er.
The ni ne forwabsmesns differed only in pH 15 which was pegiussshsated by

m xing Solution 1 and Solution 2 in an appropriate ratio, with

further addition of 25% aqueous ammni aif necessary For mul ati on

100 1 1;0 5 2 plésoe(fgpataéo%or boéxo d%rm aqgns 7-§ ]706 and;l'g(pﬁ 6801 g S5and 7.0 respe%k'vely)

For mul at i On&hibﬁetﬂact‘.@talaﬂ'f&mﬁﬁh@n ﬁb&ﬁédﬂbﬂl@y in@ﬁﬂohﬂaﬁké&hﬂl)thﬂ‘p?éseﬁﬁm&m stability
at both ll(;berr C and 60[err] C as described_for Exanp

For mul at i ong batb-10°€ andigi°G. Wﬁu@ B?P‘F%Pﬁmlon,Slgmf@i’!‘f@mmc"éﬁ"é?og?staI growt h
when st or ed, n% LehiCeveT: 4 .nstgbaﬁ‘m“ﬁ“%%g"g (pH 7.5 or 20

hi gher) exhi ccepta Ity when stored at 60[err]C as
mani f est &d by s| gni fi cant anBEAMPLESoor eni ssions, phase separ ation

both. F | nd_10-
?res pgct i veﬁ;;me%?“o{g%‘é&g& Be%? ’g?@’ 8feHﬁF%ﬁs%dn°nssia§&§(gggcetd§%§?s ity | n
accordance gth i EXatpes €36 M eaclofofriblation, @ﬁmdmtnhglyﬁlﬁ[szﬁé\]vﬁmehtﬁﬂ{wm] C. In
part i cul ar, no has separ at i an, SI gnl fJ am"mnl gle}%)/%(gor em ssi ons,

or crystal ﬁé\?@"g‘ﬁ?ﬁé‘m” 4 Quartaoyp’D8GP, axdistearyl d y oo
EXAVPLE - 11gy factant 8f Kao Corg Nl‘ﬁl:%afaﬁée%‘ h(ﬁf% W Fhd finclfbrofudRhEdifirepar ed based

on standard procedures a les 1-3. In each
f or mul athonpnlnmrﬂhmhmhg&aymﬁbhmébmmmrseb&m1 and tign/2 in an apprgprate t oget her

with 7.5% of ueous IX a pol yoxyal kyl ene 30
sorbitan esfeP vslur '%E m 03%9%@ %{m%qm%ﬁggg&%‘geﬁc ‘to 100% was water. The

ni ne Formulation 82 | 83 | 84 8-6 | 8271 88 | 8-9 WO
99/ 04635 H 40 45 | 50 | 55 60 63 [ 70 7.5 so
PCT/ US98/ 15249 —formoratTons—drFFere pH—whiTn

establ i shed by nomvlationsB-dite &8 werepyaluated Indlv@tﬂ“mﬁ?r(mf%ﬁsﬁblhw a&b‘tﬂ‘ opriate.

Far ml ati on10°C S ek B ok FiRHRRRRTRY IS g 5 or phEGE 111y

pH 4.0 4. xhibited Grystalfgtd'wth wherstoredat 510°C 7Fﬁmulaﬂoﬂ§ 8-8 #d 8-9 (pH 7.5 or

For mul at_i_on 19weeev uatedln aII st or establllty
at both 13 - i‘tﬁgi ?F’ﬁhﬁ" 'éf‘a%“ﬁf“é I jnpta Qgtyd’é‘%?tf’% %#B??%ibys: FAl ati ons
11-1 to 11- 4mivdktaFaper Ghisdi eseparauem Hatm epanﬁnmh@s-s,gmmman stored at
-10[err]C. Fornulations 11 and 11-9 gl er exhl bited
unaccept abl 6.6 h3ee].9 WE”W?E’%C’Q’E‘W%EFC% abéfofpmlﬁﬂen é.fgmﬁ%lﬂ‘i‘l? 8¥ e

signi ficant et o o mgﬁlgnn haggot h.

For nul at i onsccfidag&%%eapéﬁgﬁ%{lv 4 Sd§$dﬁ?.§o (PM%G é'%ﬁ . (ﬁaspect ively)
exhi bi t ed accreptiansignificantammeninyrpor exrissipos, oF ermtﬂds\;clqpmerlfovasavémt #fance with
the pre t v At both -10[err]C and 60[err]C. In particular, no
phase EL tﬂ“?eﬂpftgﬁr significant amoni a vapor em ssi ons, or crystal
devel opnent was evident at EXAMPLE 9 A

Nine formulations 9-1 to 9-9 were prepared based on standard procedin-es as set

forth in Examples 1-3. In each formulation, ammonium glyphosate was present at 38.0%
a.e. together with 7.5% Agrisol™ A-350H, a dodecy! trimethyl ammoni_um chloride

25 surfactant fronf Kao Corp. The balance to 100% was water. The nine formulations
differed only in pH, which was established by mixing Solution 1 and Solution i in an

appropriate ratio, with further addition of 25% aqueous ammonia if necessary.

Formulation 91 |92} 93 |94 |95]967]97] 98199
pH 40 | 45 | 50 | 5516065} 70} 75| 80

26



ei ther tenperature. EXAMPLE 12

Ni ne formul at‘;,?ﬁ; dz-1 to 12-9 were prepared based on stm(‘% edur es
as set 15 for I'n Exanples 1-3. In each formnul ati on, ﬁl}g{f?@phosate
was present at 30.0% a.e. together with 6.0% Surfact ant M xture A and
8. 0% ammni um sul fate. The bal ance to 100% was water. The ni ne

formulations difg nﬂmﬁﬁg o] {om-@wm\é@dl&&d%tﬁvﬁ&h?mr'st%?h?ﬂ-st@%h atboth M Xi ng

Solution 1 and So 2 Inan appropriate rat er addi ti on of
25% aqd@:ﬁlmdémﬁnmdascnbedrfecbamaley Formulatiofod-irtd B¢ (n¥h5.5 or lowar®- 1 12-2

45 5.0 GBI Sropiuhonsioged s 1D°C. Formigfnd 58 a0 99 GRISSE) o ons 12- 1
to 12- 9 Wer Chighed ehiRtbitdd nid amasmn? %exﬁit&&diﬂfﬁﬂ‘lﬁ &hdnifésteddy sigaifidant
-10[err]C and 60[err] C as, escrlbed Formul ations 12-1 to

12-4 (pH &. 5ar@noma>m¢r)ermsswns Phash seprmation %M@?ﬁpmgﬂmw ~wicand O @l at
-10[err] C. Fpp hi bited
unaE:cep]t abl eé)l nst a |7W§s$%géﬁ?%§%ﬁeﬁ%%[fma onstorrgr%m ftelg%l)gde)t;yl e

si gni fi cant accordanmawnbﬂxaresmpmvermw stshotint()ﬂdndé@(képmmmﬂmowhasmt h.

Formul ations 12-5,i 12 d 12 0 res I vel

exhi bi t ed ac¥BHEUAY ey qn@nvagx{r(gp&gxgnsg{)%%ﬁ%]?gye °ﬁm°ntwas &c) oL dancg) with
t he present bl{wﬁe;hp@au@t both -10[err]C and 60[err]C. In particular, no
phase separation, signifi cant anmpnia vapor em ssions, or crystal
devel opmdft was evi dent at i EXAMPLE8er at ur e. .

28 iRt Rns 10-1 to 10-9 were prepared based on standard procedures as set

PCT/ US98/ 15249 N XAMPLE 13

Ni ne for mul afortbirsExegples 13- 1136@11fwndamnemedumsbe@SM“@QBtmﬁafrﬂ@l%ﬁ?écedur es
as set rth In gl yphosat e
was present 5? %9% o‘?isf%ﬁ ue{’ 8%%}3499@%%@; ?ccﬁgﬁ?‘grr D86P and

8. 0% anmmon | u mr&uh:italrhe baﬁnee babe% oas WatefS The Hin® %rmalsuomﬂxffcrcdﬁhb mle,e

f or mul at| fered, onl est bl i shed ing

Sol ution! Wg*{t,&m stap ’é‘ﬁ’ggﬁw 1‘?“3??8‘ a‘\/ﬂpf’ﬁ‘\’prl‘%?rtaﬂ%r‘m dd| tion of
25% aqums:aaaﬁmm@s%‘ ﬂ&ﬁ@&ﬁxﬁéﬁialfnecessaﬁor”m ation 13-1 13-2
13-3 13-4 13-5_13:-6 7 pH ' 4.0

4.5 5.0 pFemulagomn 6.510- 71&2 50-3 810t 10-5 10-6 ‘Oﬂr_‘ﬁ"%ﬁﬂﬁns 13-1
to 13-9 were|p¥al uated indi 40dbad.f V| sBor gt &5 i 1§ la?.Sbot Ko -10C

d 60 C bed 13-1 to 13- H5.5
or louer) 10 e ‘Ef“@'atao%ﬂéimﬁ?%s uasaqér»ffrvi‘l i s gpifty ot (°
For mul ati ons m&mcwd&a(wﬂo?sﬁamn Form{ilaGdig 19-1ex 10-H{pHESIs ovtaweappt abl e
instability when stored at 60[err]C as nanifested by signifi
ammoni a vapoFXlé‘i’ﬁ°§§U9ﬂlst°‘ﬁha‘%’”§@'&h?ta’(q En Fepmuiptiops 10%&9‘3@@%3 °13-5, 13-6

and 13-7 59 ?fZg@* fted ce?ﬂ o TnstAbilif VARE e i do°€ ARt By Sgtcal ©

formul ation sto
ammonia vapor emxssmns, phase separation or both. Formulations 10-5, 10-6 and 10-7

(pH 6.0, 6.5 and 7.0 respectively) exhibited acceptable formulation storage stability in

accordance with the present invention at both -10°C and 60°C. In particular, no phase

separation, significant ammonia vapor emissions, or crystal development was evident at
25  either temperature.

EXAMPLE 11
Nine formulations 11-1 to 11-9 were prepared based on standard procedures as set

forth in Examples 1-3. In each formulation, ammonium glyphosate was present at 38.0%

a.e. together with 7.5% of a 35% aqueous composition of 96046 TX, a polyoxyalkylene
30  sorbitan ester surfactant of Takemoto. The balance to 100% was water. The nine
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accordance with the present invention at both -10[err]C and 60[err]C In
particul ar, no phase 15 separation, significant amoni a vapor em ssions,

or crystal devel opnent was evi dent at ei ther tenperature.
EXAVMPLE 14 WO 99/04635 Ni ne formulations 14-1 to 14-9 wercramsssdsed based
on standard procedures as set forth in Exanples 1-3. In each

formul ati on, anmmoni um gl yphosate was present at 30.0% 20 ae. together
with 6.0% Agrisol.[ er.r - 350H and .8. 0% ni.um sul fate. The.bal ance to
0006 was o dosatidns afered o 2 b i v SRR Y giiFioe ?ﬂ“‘b%F Wi ch was

est abl i shed sbition 2 in an Bppteptigte Tatlo| vitlofurtheradditisadf 259 @uedus drddhiAppr opri at e

ratio, with further addition of 25% aqueous ammoni a if necessary.
Formul ati onhecessaryj4- 1  14-2 14-3 14-4 14-5 14-6 14-7 14-8 14-9

pH  [Fomuighon .+ 4 1.1 1112 0103 [PH& L1050 161117 1% [ 1199 80
Formul ati ong [t F4—O—ies ‘E“a He: Ry 3gF “tse. 85 stability
at both 25 LP Qlorr]l C ang ‘ff .h%q* £ 85 EVM‘7 Hmul at i ons

14-1 to 14-4 (pHeérmblaféns!l 018 11-9 were evalirbddmdiagually Jo? botag@stabilith ab¥osin st or ed
at -10[err]C._ Formul ations_14-8 and 14-9 ( i gher) exhibited

. . pH.7.5 or h
unaccept &bl elQ*Gepdé°Cias descrihed fos Exsraple Bt Fsmplations dl-d 30 Hah(pHest erdowsy)
significant s ' 14S e € d kk ot h.
Slom Heant . El}eg,cﬁ%p_%bgtﬁgﬁgﬁgt%}@@h F-BNFormPPRSH 159PART 9WPH 95 oP
29 higher) exMbie® i Epfable instability when stored at 60°C as manifested by significant
PCT/ US98/ 15249 . H 6.0, 6.5 and 7..0 respecti Y, xhi bi,t ed
HCcept abl o AOPRLERos FERlscisePomor pysath Formiatiogs LES AR NPT, e
present i nvepl 60N, SindI00 fspedtiely éxhibitedatcGRibRY fodnfulatibh stordpd stabiliepin, no phase
separation, significant anmoni a vapor enissions, or crystal devel opnent was
evi dent ¥t accordangs withdhe presgpidnventigneat bath -10°C and 60°C. In particular, no phasc

EXAVPLE 15 eparation, significhlt Aimbih ¥aboPrhiiiths, o erbsthiQledelopheln e cfaeRal ed based
on standardsprocgﬁjlrgtensﬁcas set U&Ho f&%ﬁ?‘s’l nc s%nﬁﬂ?%f-s. Icn each

f or mul at i on,eithentamrpcratirgyl yphosat e was present at 30. 0% a.e. together
wi th 6.0% of 35% aqueous di net hyl W 1y1e oxi de and 8. 0% ammoni um
sul fate. The bal ance to 100% was nine formulations differed only

10 in pH, whi chmsomﬁtaa&isilshadlwwﬁie&dpﬁresaiswdmxmnaara@dmmteshmﬂ 2 in an
appropriate ratjq with further, additi on of 25% agueous nia if
necessar forth in Examples Laf-j 1g/gach formulation, ammeniym gi@bgsmefﬂagﬂres%gt%m%- 6 15-7

15-8  15-9 g, toghthbr with I9.0% Surfactaft Mixture®A 2nd 8.8% Qrsmoﬁux'i:l sulffe. Orhe bilaRe to 7. 0

7.5 8.0 orrmul ations 15-1 to 15-9 were eval uated individually

for st orage-¥0%bvas water. kheigise formulations fiffeesdioply impl, Wothwasjegtablisheddycr i bed f or
Exanpl e 7. FM'S@&E&PPN&!%’O%&&PZ &élh%p;(rgﬁa% rgiio? Gvuh %Q addition of 25%

aqueous ammonia if necessary.

Formulation 12-1 {12-2 | 123 | 12-4 | 12-5 | 12-6 | 12-7 | 12-8 | 129
pH , 40 { 45} 50 | 55160 | 65 | 70+ 75 | 8.0
20 Formulations 12-1 to 12-9 were evaluated individually for storagc-siability at both

-10°C and 60°C as described for Example 7. Formulations 12-1 to 12-4 (pH 5.5 or lower)
exhibited crysta) growth when stored at -10°C. Formulations 12-8 and 12-9 (pE'7.5 or
higher) exhibited unacceptable instability when stored at 60°C as manifested by significant
ammonia vapor emissions, phase separation or both. Formulations 12-5, 12-6 ;:and 12-7

25 (pH 6.0, 6.5 and 7.0 respectively) exhibited acceptable formulation storage stability in
accordance with the present invention at both -10°C and 60°C. In particular, no phase
separation, significant ammonia vapor emissions, or crystal development was evident at

either temperature.
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exhi bited crystal growh when stored at -10[err]C Formnul ati ons 15-8 and
15-9 (pH 7.5 wodueashi gher) exhi bited unacceptabl e instabigdfpkoiseds st ored

at 60[err]C as mani fested by significant anmoni a vapor em ssions,
phase separation or both. Fornulations 15-5, 15-6 and 15-7 (pH 6.0,
6.5 and 7.0 respectively) exhibited C éa | e formul ati on storage
stability in accordance with Fm dént invention at both -10[err]C

and 60[err] C. | n \aad fobrivithtidhs mptooﬂsawerempmm&aroakiae&xdzﬁb&aw &aat amoni a
vapor em ssions, or crystal devel opnent” was evident at 20 either

t enper at ur e. forth in Examples 1-3. In each formulation, ammonium glyphosate wagpegemtat-30167%0

Ni ne formul atiqQns ,16- - S 0, a cedures
s set o eppger i e R FORESBEE B R Rk AR RS

gl yphosat § Wagospwaswedér. Thé nindfoRBalations differed only i, bichwiat bxtblidRd BH046 TX
surfactant of Takenofo _and 8. 0% amoni um sul fate. 25 The, bal e to 100%
was wat er. THEXPg WPBMH‘?%?‘PW‘BP‘H@F@H“BH“?’ Wi ,“Wﬁf‘a’?"&g&

est abl i shed Qdﬁem niadfdékdsepy 1 and Solution 2 in an appropriate ratio,

with further < addi tion _of’ 25% aqueous anmonia if necessary

Formul ati on |} Formulhfienl 16423-1¢-13-2 [153-3 | 1Bet p13-34-18-6 L63-7 | 1Bs8 § 13-9G- 9
pH pH 4.0]1 44.% 455 6.0 555 [ 60 ( 656/ 374.1075 .%0 | 8.0
30

‘ 3D
PCT/ US98/ 15249 Formulations 131 1 139 werg ealvated dndiiduplly for storage-glakility atboth at ed
I ndi vi dual | h k] : r]C as
hoacri beg o g?#p@éégg acRlTbh to ierfihe § Hofmplatiops 139 %fﬁ“}s@ﬁ%’ﬁg&mﬁ ) ]
exhi bi t edocr yshibited grygtat growth evhersstaredat -H1°C- Fofmiatips. 13Fomdub-QpHAS o2 6- 8 and
16-9 (pH 7.5,0 . higher hi bi t.ed ,unaccept e instability.when stored
at 60[err]C ggg%ﬁﬁ#qbéfgé g‘&"‘ﬁ%“‘ﬁéb‘ﬁ?‘#"&‘@'a"fhmgt"mﬁﬁh@gé PHMERAIST ‘FA {@'rﬁlé‘éefl\‘{?ﬂs, phase
separ ati on OLmbdhid vagopEriiddias! shase sbfiration dbokh, Fesndlftions 13-5, 13(GuUnd 839, 6.5 and

7.0 respectively) exhibited acceptable fornul ati on storage stability in

accor dance wi(eHh 6045 sdddtratpectivolyhexhibitechacceninble formatign storggg gabilitoin | 1y

particul ar, . N | QlAb Lr@ﬁd@‘ - TR m ssi ons,
or crystal dgg@%%h%&g@%\gh@g@&h% (fél erc'tewgercgl?rﬂreﬁ{aieg

EXAMPLE 113  separation, significdit athinoniel sdporénhicsidni,oe neystal develdpiment wasmuidettabns  of
Exanples 1, 4.and 6 s conpared in a greenhouse study to that of a
commer ci al gleii%ﬁb"é"ﬁ’[”é A salt fornulation, having a gl yphosat e

| oading of 360 g a.e./l, sold in JamsxavmpLEvbnsant o Conpany as Roundup|err]
her bi ci de. Each formul atji gn was aBIied at two application rates, 5.0 and
7.5 1/ha, in a 15NingSrmplagensfid teg Bwefmar,edb@ﬂgwdpwdwmﬂ

di fficul t-t oG, FEbmMRAY SREAHS AR ahhoRfiSplyphosate was present at 30.0%
20  a.e. together with 6.0% Agrisol™ A-350H and 8.0% ammonium sulfate. The balance to
100% was water. The nine formulations differed only in pH, which was established by

mixing Solution 1 and Solution 2 in an appropriate ratio, with further addition of 25%

aqueous ammonia if necessary.

Formulation 14-1 | 14-2 | 14-3 | 14-4 | 14-5 | 14-6 | 14-7 | 14-8 | 14-9
pH 40 | 45 ) S0 | 55160} 65 | 7.0 | 75 | 80

Formulations 14-1 to 14-9 were evaluated individually for storage-stability at both
25  -10°C and 60°C as described for Example 7. Formulations 14-1 to 14-4 (pH 5.5 or lower)
exhibited crystal growth when stored at -10°C. Formulations 14-8 and 14-9 (pH 7.5 or
higher) exhibited unacceptable instability when stored at 60°C as manifested by significant

ammonia vapor emissions, phase separation or both. Formulations 14-5, 14-6 and 14-7
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o et et D A v P S

The weed species tested were Commelina conmunis (CC) at an average pl ant
hei ght of about 35 cm Pol ygonum | ongi setum (PL) at an average pl ant
hei ght of 15-20 cm Runex j aponi cus (RJ) at an average plant hei ght
of 35-40 cmwenghsisl i dago altissima (SA) at an averpgfsidnd hei ght
of 15-20 cm Each treatnent to each weed species was carried out 1n 20
triplicate. For eval uation of herbicidal effectiveness, all

bho T ecor adel prEoHH TS mmeHDEacebief oot Benibufn Rprgy iy b

ef f ect i vengggrdahcet@fiind frédhtmRhtiddat BARPIRAPC &A50VE.! I patichleghephagd ant s.
I nhibition of 0% I ndi cates no effect, and inhibition of 100% -

i ndi cat es tmattawsrgatﬂcmmpraw@w@swrewwwpm%% eVideahi ¢ on of
85% or nor &ih& ¢ n%?ﬁﬁﬁé cases consi dered acceptable for nornal

her bi ci dal use. Plants treated with the 7.5 1/ha application rate were
eval uat €d 22 days after treMLE[SAT) pl ants treated with the 5.0

1/ ha applicatiog.rate et

Resul ts, aver aggglefa" rpuféﬁét% lg\eitﬂ)g bt%%reége |ca§hg3§ p?dg'rseeﬁ?sed in the
fol | owi ng JOrth indHxk@ples 1-3. In each formulation, ammomum glyphosate was present at 30.0%

31

PCT/ US98/ 1 % tpgether th%;ﬁd)r/mf 35%4 agpeous dimethyldodsgylamine oxide and 8.0% %

| nhi bi tion ammoniun &!ifﬁ@.) The balance to 100% wgivater The nine fonﬁhatxons differed onlf?-]
SA Exanple 1 22 99

88 Hx an!p ipH, which wg egabhsh@zby mixing Soluucgl 1 and Solution 2713 an appropriate 1g}ip,

80 73 100

67 Rou wﬂf"?:ﬁh ]adcﬁno% °§ 2%25 gq%us ammonfidf %e§essary 30 79

85 ExarffRotmlation 7. 5 | 15-27 15-2 | 153 p15-4 | 15-5 | 1584 15-7 | 15-8 | B9

96 Exangie 4 / S 40! 45 [ 50 55| 60 | 654 70 [ 75 | 88

97 Exanpte . O " S

85 Roundup Fomwlq;xons 152121;0 15-9 were evalysted individually fogstorage-stability ggoth 94

Exanpl e 1 0°Ca described le7. F 15-1 to 15-4 (B 5.5 or lower) 90
Exanpl 6 4 10?%“% %escn fot%émpe onnui&@ns o (?ﬁ ) a7

Exanpl e 6 exhibited crystagrowth when stogd at -10°C. Formuigtipns 15-8 and 15¢9@H 7.5 or 87

B
recogni zed ifdbnid Wpoxféﬁﬁiﬂdnﬁ,tphﬂa sepmhtxon or boﬁx Hoalutasiors, 1 54, 256 al el e
Ry U TENKT VMR R N R
accordance with the present invention at both ~10°C and 60°C. In particular, no phase
separation, significant ammonia vapor emissions, or crystal development was evident at
20  ecither temperature.
1 EXAMPLE 16 N
Nine formulations 16-1 to 16-9 were prepared based on standard procédures as set
forth in Examples 1-3. In each formulation, ammonium glyphosate was present, at 30.0%
a.e. together withi 6.0% 96046 TX surfactant of Takemoto and 8.0% ammonium é\llfate.
25 The balance to 100% was water. The nine formulations differed only in pH, which was
established by mixing Solution 1 and Solution 2 in an appropriate ratio, with fu;:'ther

addition of 25% aqueous ammonia if necessaty.

Formulation T6-1 1162 | 163 | 164 | 165 166 | 16-7 | 168 | 169
pH 20 | 45 | 50 | 55 160 | 65| 70| 75 | 80
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appl yi ng equal product rates, as in this study, higher glyphosate a e.

rates are pro«,'b 5 the formulations of Exanples 1,4 and 6 than by
Roundup. Conparison of the 7.5 |/ha rate for Roundup YGW¥WHe45 0" |/ ha
rate for the fornul ations of Exanples 1, 4 and 6 provi des a conpari son

of approximately equal a.e. rates (precisely equal in the case of
MPLE 18

Exanpl e 4 and Roundup).. o -

10 ior b iitions 16:110,16:9, vere evghunted individunly far stoppe-sgbiligg at VL © 28
5 was conpar.gg°Q shd 60°C astdaskibef foRRxan@ie(¥. IFeroiil@iofle]l 6-Ntod 69 (PH 50 Ssve)t Udy .
Each formul ation was applied at 5. a, .in_a sprggf%vol_’urre of 500

|/ h
| /ha, to eactkhipitederystal; mﬂh?“—sf%gdgéﬁp?glp%@ﬂ“%ééﬁs&d @730t i pots.

The weed spegi &qu}ﬁfc b@iﬁﬂ?& L1504 CSm hikeg P! ant
hei ght of ag%iE@B%ﬁgfrtn 0 %%num 5]?1 ?Jggrl?um AFtE? at aﬁﬁfgs\?}égrbg\ég pl aglt hei ght
of 15-20 £m anirGoriRavaprr §naigsions,phsse fdpaatier ordotha Femmiptiond 16, 16:6 aght6-bf 35- 40

cm Sol i dago | SSi SA) at . aver | ant hei ght..af .15-20 cm
Trifoliumrej g@ﬁ@‘n@ fﬁ#ﬁw)éa@b‘gﬁqéﬁﬁepﬁ@?&{@“ﬁw storag%g{gh@{y %5 cm and

| nper at a cyl hdaskdarda with Sk prser hvantion adth 6o ank 80°C) In pdrticuiRe o phikeCm

Each treatnent to ieach_weed species was carried out 1n triplicate.

Eval uati on o¥epwration significantammaonis Vapor&Bussians; opyaystab devslopmentivgs sxidedte 17, 30
DAT. 20 Re o aged for each set of three replitates, are presented
in the foll ogimwﬁ%’@'{“gﬁ%&e%‘ . 32
WD 99/ 04685 ; EXAMPLE 17 -

rﬂ;{ EJIStQ IS{) ﬁ5249 Her'{)icidalf %ﬁé%lvén%#s?oﬁ gbe I?(‘;ir}n%laﬁon[s)%}_liegpies 1,4 m}gr_ﬁ was corf_aaa.red %S A
TR | C ina gréekBost fudy to thabof@ commaiQial glypho@e [PA salt Rfmulation, Béinga 93

98 100 Exanpl e 5 5.0 0 2 13 00 99
100 100 glypho%gﬁaﬁbg of 368 g a.e./l, g)@? in Japan by y%nsanto Company asJRfB@iup® 95

97 100 nerbicide. Each foimbREiG Wwis@pplitd atths apfcaionfats)5.8 abE B8 Vhd, Inashoul d be
recogni zed that the fornul ati ons nples. 1 and 5 have_a glyphosate

Ex
| oadi ng df 4ymayjvolume ¢fiS00 Ifeetocach q%&méi%{uagv-fome}wéismies growR

| yphosat e | gagj . ' ' duct
gl yphosat e ?ﬁé’w&gﬁ?&&% y%@%icgwg:fﬁng#%ﬁg%g@:e )gt %Pﬂ%ﬁé Oflarft Hkighhe oPT OdUC

rates, as in s stu : e€s are provi ded by
t he fornul at dlbws3odm, PelvgpriuedongisetumiPL) 24 aulavgragéplant gigheod i 5H3p cm, Rumex

EXAMPLE 19 . . ol ]l ow n I [ . , the
foll ow ng cof%gglf'fsi(%ﬂawaansavg%e ]g?)ntrt g%%‘gggg‘ﬁ;aﬁ/“? r%g&:‘goq%?ﬁoa?&é@%? a%t showed
accept abl e stedpageiplayt heighosfd 5420 Rinh Eat¢hitreatyeent to each webdidpetied wastcarsiedout i
| ngredi e . Wi ght %
Ammoni umr}él yiRbigaite sol ution (41.7%a.e.) 72.92

For evaluation of herbicidal effectiveness, all plants in the test were examined by a

single practiced technician, who recorded percent inhibition, a visual measurement of the
effectiveness of each treatment by comparison with untreated plants. Inhibition of 0%
indicates no effect, and inhibition of 100% indicates that all of the plants are completely
25  dead. Inhibition of 85% or more is in most cases considered acceptable for normal
herbicidal use. Plants treated with the 7.5 1/ha application rate were evaluated 22 days
~ after treatment (DAT); plants treated with the 5.0 I/ha application rate were evaluated 22
and 35 DAT.
Results, averaged for each set of three replicates, are presented in the following
30 table.
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Sur f act ant

Shi nEt suf[ err]
Amoni um sul f at e

Wat er
Tot al
EXAMPLE 20

M xture A 7.30
KM 90 0.01
7.62 15

fol |l owi ng

accept abl e
conposi t i oRehada—s
a weight/v

Wi ght %
25
Shi nEt suf e
Wat er
Tot al
33
PCT/ US98/ 1p
Fol | owi ng
pr epar ed,
one- nont h
gravity of
460 g a. e.
Wi ght %
90. 50
7. 00
0.05 10
2.45
100. 00
5
10
15
20

Examples 1, 4 %}i%}?@égl{rﬁk&b 168420 respectively of 470, 540 and 500 g a.e./l,
whereas Roundup® berhicide has a glyphosate loading of only 360 g a.e/l. Thusin
applying equal product rates, as in this study, higher glyphosate a.e. rates are provided by
the formulations of Examples 1, 4 and 6 than by Roundup®. Comparison of the 7.5 l'ha
rate for Roundup® with the 5.0 1/ha rate for the formulations of Examples 1,4 and 6
provides a comparison of approximately equal a.e. rates (precisely equal in the case of
Example 4 and Roundup®). |
EXAMPLE 18

Herbicidal effectiveness of the formulations of Examples 1 and 5 was compared to
that of Roundup® herbicide in a greenhouse study. Each formulation was applied at 5.0
1/ha, in a spray volume of 500 I/ha, to each of six difficult-to-control weed specles grown
in pots. The weed species tested were Commelina communis (CC) at an avcrage plant
height of about 35 cm, Polygonum longisetum (PL) at an averagc plant helght of 15-20 cm,
Rumex ;apomczq’(RJ) at an average plant height of 35-40 ¢m, Solidago altlssir_na\(SA) at
an average plang height of 15-20 cm, Trifolium repens (TR) at an average plant height of
about 15 cm, ax'ld Imperata cylindrica (IC) at an average plant height of about i':O cm.
Each treatment to each weed species was carried out in triplicate. ‘

Evaluation of herbicidal effectiveness was performed as in Example 17, 30 DAT.
Results, averaged for each set of three replicates, are presented in the following table.
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WO 99/04635 12. 15 PCT/US98/15249
100. 00
Fol | ow ng the general procedure of Exanple 1, the
W P TRaIET prepared,  avi i Ynking showed
st abi "t;gba bne- nnﬁ-_t—h—(-%—mhagc b ; The
& g-r—q».u—t—y—e#—;.-;&—l‘r-he- on

b_,E_’mleﬂaq as 0lg a B/ 100 g

Example 4 50 A\?8nijum dtypholsat e73soﬁF| orfl(41)3% &8%e ) 90. 50
ExampBfr f fics.8nt Mxtjure A 73 100 67 7.50
[ Roundg®O0| 5.0 22 638 30 @905 85

Example 1 7.5 22 57 84 98. 9o 96

Example4 | 7.5 | 22 62 67 +Ugguu 97

Eapples. 178 1> 22 55 62 CERN P -
Mﬁl 7. rhc&&u.e..o&xan p 8 '.ng—égapesltion was
nExanple b pidBf 163560 7. 8% shbwed%ccepta® stlabiBPiy iln
bExampded | 5.0 3t @5i ity %sts| TH80conposil®® on |had 84 spdcific
Exdd®le 6The g.byphdéate | o8&di ngf on lLBO al weilght / yol ud2 badi s was
Roundup® 35 ljhgreh ent 99 90

U
In interprstmgftg% ag{# s ¥ test, it @3&5 %e ?eggglxjuzec(i) that'the for‘érrx{.xigxogs gf



EXAMPLE 22 Afield test with two replicates of each treatnent
was conducte ?,ﬁg?w setum 15 arvense in Japan. Average plant hgﬁ?ht was

25-30 cm The Pati on of Exanple 20 was applied XCHEERI®at 20

1/ ha, in conparison with Roundup[err] herbicide at the sanme pr oduct
rates. Al applications were done in a spray volune of 500 |/ha. Eval uation
of her Pf grmiRfior | Tk | msmﬁﬁmlﬁhﬁbméﬁ Z7 and 45 DAT.
sgfglts ar el shown i n| (A, N Lw_ngmaq R | SAOTHRCTOTC (1/ha)
10 DAT 17qgﬁamplel 5'02"D, B 'ZUWA UT,QR.,. 94 5&\(3. | e 38 100 15
51 Example S 5004 30 137 | 500,40 rr1"1‘00 100 15

28 Roundup® 50 |ga30 20 $g 100 g, o98 d 287 100 20

38 97 1n g A ; data of thi te&%tsh ulde%éSQﬁHadthmhef ulations of20

33 gg [ imterpreing the data of this ] he Tor muiation of

Exanpl e 20 hamlgllwphéba@@ gl)mh@aﬂq@adﬁlgawogg aep/é/whereasthmdup® herbigider opri at e

20 at 151/ hatid g e RE ot B STy BLE, TS b by Sl R 17 2

kg a.el/ha). thls study’ higher gliphosttd 4.e. Mesm&t;edvﬂldda@ tieformplutiony of Exaiples1se in this

field trial, forrrulal nof t he invention at ¥ 1/ha outperforned
Roundup a 26“ eval uations. By 45 DAT, 25 aII treat nents
gave simlarly effectl ve control of gkawmsetiom

EXAMPLE 23 A fielid test was conducted on Equi setum arense in

Japan. Average plEolipwingithgigeneral procedypecof Framyple brﬁx%fn@ovanammmsn@nw was 100%

The formul at b&Bﬁ%f BWM%OS 8451 @!R)Qleh Q&eﬁﬁbie stability in one-month storage-

34
PCT/ US98/ 15241ﬁb111tytests 15.4 1/ha (7.08 kg a.e./ha) and at 20 I/ha (9 2 kg

a. el ha), n conmpari son  t h Roundup her bi ci de at.,2Q | /ha (7.2
ae./ ha). appl i cgﬂ%—ﬁ%‘ were done in a spray vol UM I/ha
Eval uat i on of her bi Ahﬂa,kuuﬁ,fglﬁ%gamanﬁsnmsvmyduct ed 1foP1l, 31, 47 and 55

DAT. Resul t s ar eyshauiMixied e fol |l owi ng table. 2.8®r mul ati on

Rat e ShinFtsu™ KM-960 | nhi bi tion 0.01 (I'/ha)
10DAT 21DAT 31DA Gtk lifaeS DAT Exanpl e 20 762 15.4 15
40 1585 %‘é’f 22 M anple 20 . 12.15 20 23

42 93 98 Roundup 20 13

16 75 80 90 5 It will be noted—that on Equi setum

arvense in this fielfdtakrial, the fornmulation of the 100.08nvention at 15.4
| / ha out perfornmed Roundup at 20 |/ h%XAMPLEZO
Following the general procedure of Example 1, the following composition was
20  prepared, having a pH of 6.3-6.7. It showed acceptable stability in one-month storage-
stability tests, The composition had a specific gravity of 1.23. The glyphosate loading on

a weight/volume basis was 460 g a.e./l.

Ingredient Weight %
Ammonium glyphosate solution (41.3% a.e.) 90.50
25 - Surfactant Mixture A 7.50
ShinEtsu™ KM-90 0.05
Water 1.95
Total ' 100.00
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EXAMPLE 24 Afield test with three replicates of each treatnent
was conducted on Equi setum arvense in Japan. Average plant height was
25-30 cm and plant density was 75% The 10 fornulations of Exanples 20 and
21 were applWVed/M63515 and at 20 |/ ha, in conparison w thPCT/USISR&4AdUP
her bi ci de at the same product rates. Two preparations of the fornulation of
Exanple 21 (identified as 21-1 and 21-2 in the table below) were included
inthis trial. Al applicath@@M?? glone in a spray volume of 500

| / ha. Eval uation of herbicidal ectlveness was conducted 14, 27, 37
and 45 DAT. ResWollewing the génswhpriorediuisof Exaniplevl, the followingabmposition was For mul ati on
Rat e

(1/ ha) 1&!‘6% havmgff}l[g&?j -6. 7/0 %{V%L#’C thble Lf?b'fﬁ'ﬂn one-mo:& storage 20

15 st&'ihty tests. The comI)Esmon hadaspecxﬁ@@tawty of 1 23 The/glyphosate 1anne 21-1

15 69 Exampl e 21-2

15 5 Bgexght/volume baq;s7was460gae/169 76 Roundup

15 70 51 53 AN Exanpl e20

20 gp ~|ngedient o 01 Wefpht % Exanpl e 21-1

20 90 Ammonigf glyphosate solgtion (41.3% a.e) 88 90B0anpl e 21-2

20 87 Surfactald Mixture A 83 89 TROundup| err]

20 80 ShinEtsu™ K8-90 69 710.05 It will
be notedgt hat on BEgmdieset um arvense in this field trial24sthe formul ati ons of
t he I nvention at 15 I/ha (6.9 kg ae./ha) performed at | east conparably
to Roundup at 20 1/ ha (7.2 kg a.e.ha). -

35 W@/ 04635 - 100.00

PCT/ US98/ 15249 EXAMPLE 25

Afield test with three replicat esExf\Mggigr%ztreat ment was conducted on

Equi set um arA feld eest withksvo asplicatesef exgh trpdtidait waetonthictedan Egbiséddn cm and pl ant

density s 75-90% Th formylatio of anpl e .20 d 21 re applied
at 15 ar}gaaf""’ﬁ'(fem Ef’“ ?W eTagf Rl H% %l‘i ?%‘“Bé Q&Et he same
product rat e;ssag dawaﬂraaﬁo m{a,sm%mﬁilﬁox{mmlﬁaﬁme%me at thosaa®l e 21
(identified as 21-1 and 21-2 in the table below) were included in this

trial. Al producipaiasi Alleappiisatione weredenedn p spray winme of YO0 Vhse Eypluastionof / na.

Eval uat 3, 31 and
4\éaDZ$ '%Qsﬁﬂgﬁé‘?é&g less was {q{u@tgi 1Y §7.97 Snd WPD AP RUGHESe Showh h thé an

following table.
Formulation Rate % Inhibition
(/ha) 10 DAT 17 DAT 27 DAT 45 DAT
Example 20 15 51 98 99 99
Roundup® 15 28 75 96 - 98
Example 20 20 38 97 99 99
Roundup® 20 33 88 98 .97
20 As the formulation of Example 20 has a glyphosate loading of 460 g'a. e./l itis

appropriate to' compare herbicidal effectiveness provided by the formulation of Example
20 at 15 1/ha (6.9 kg a.e/ha) with that provided by Roundup® at 20 I/ha (7.2 kg"a.ejha).
It will bc: noted that on Equisetum arvense in this field trial, the formula}ion of the
invention at 15 I/ha outperformed Roundup® at 20 l/ha, at early evaluations. By 45 DAT,
25  all treatments gave similarly effective control of Equisetum. -
EXAMPLE 23
A field test was conducted on Equisetum arvense in Japan. Average plant height

was 25-30 cm and plant density was 100%. The formulation of Example 20 was applied at
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fol l owi ng table. For mul ati on Rat e %

I nhi bition (1/ha) 6 DAT 13_DAT 23 DAT 31
DAT 46 DAT YO #¥ e 20 15 27 PCHYSMNTHY g1
84 90 Exarrpl e 21-1 15 19 52. 60

60 66 Exanpl e 21-2 15 15 54 50

68 Roumsi4 Pha (7.08 kg a.e./ha) and at 30 I/ha (9.2 kg 9.e./ha), in cobiparison with R3Bndup® 43

gg Exahﬁl”é‘d;% 20 Vha (7.2 kg églha) All appl%qgtions were %»ge in a spray v;lgmc of 500 ;g

86 Exanpl eevaibaton of herbxcldaﬁffecnveness wak conducted’i%')3 21,31,47and55 DAT. 88

91 Roundup][ err 28 58 63 65
65 10 Results are Ovblenﬁmfellp“tlmblhn Equi setum arvense in this field
trial, the {i—F Yeer —e—+ha)
performed 4t Das wdl | RaE R 20 | fofapibition " 5 o o o orha). The
formul ati of_of Exanple 40 {Mhak ni 30 DA v2lslﬁé d3bRAd 4Z|DA‘W 5D

her bi ci dal |@Exéreple 2 enesq i AS4hi 5 stiudyl. 85 95

EXAVPLE 26 [Bxample 20 L T120d fesi3 with 42wo rep93 cat es%f gacBg8tr pat nent
was conduc R RiEe® Scantnuszg Sﬁ]CChaI’IM orjus 151 _Japagh Ayerage pl ant

hei ght was Teﬁ—rg-e—cm-a'r

ﬁ—ga'm--d'enm Yy TO09— e formul ali ons of
Exanpl es 520 and I:wilies notesdishst ow Bquiserum @anéhls figd riah she fpimulation °Q§b?’rpar| son

vere o alanioh s PVR Mpeftmled RpuaRe AR IR 2N P s Per i el cal

effectiveness was conduct ed 20 163X.A2\5PLB1?J4 53 and 87 DAT Results are

h the foll ta E
ZGOwn n °r 8‘\,\/}:{}%5 three replicates of each treatment was conducted on Equisetum
PCT/ US98/ 15743 nse i in Japan. AveRigBplaAdHe3Rt was 25-30 cm aﬁ@%ﬁm densng was 75%. The %
I nhi bition 1/ ha 5 DAT 40 DAT 53
DAT 8 71Q3A'|t'ormulaumf@x@:@gp 20 and 21 were appliedat 15 and at 2§ {ha, in comparisgn with 83
3‘;’ g? Roundm&de?a} the same product ratés. °Two preparatﬂ:&s of the formufiion of 61

Example 21 (identified as 21-1 and 21-2 in the table below) were included in this trial. All
applications were done in a spray volume of 500 Vha. Evaluation of herbicidal
effectiveness was conducted 14, 27, 37 and 45 DAT. Results are shown in the following

15 table.
Formulation Rate ' % Inhibition
(ha) 14 DAT 27 DAT 37 DAT 45 DAT

Example 20 15 83 75 69 78
Example 21-1 15 81 69 70 74
Example 21-2 15 83 67 69 76
Roundup® 15 70 51 53 57
Example 20 20 92 89 91 94
Example 21-1 20 90 82 82 88
Example 21-2 20 87 83 83 89
Roundup® 20 80 70 69 71

It will be noted that on Equisetum arvense in this field trial, the formulations of the
invention at 15 Vha (6.9 kg a.e./ha) performed at least comparably to Roundup® at 20 I/ba
(7.2 kg a.e./ha).
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Roundupl[ err] 7.5 10 30 55 71

85 Exanpl e 20 10 12 63 89 96
99 Exampl e 21 _ 10 14 50 77 86
97 Roundwie) 99/d6hs 10 ~ 10 36 76
87 It will be noted that on M scant hus saccharlﬂlgs?ﬁ’ssz?gn this
field trial, the formul ations of the invention at 7.5 I/ha (3.5 kg
a.e./ha) perfornmed at |east as well__as Roundup at 10 I/ha (3.6 kg
a.e./ha). 5 EXAMPLE 25 EXAVPLE 27

field test w th g ek dh&SeficattAtRach AR Was ¥ERUAIVALAREAN SOl i dago
altissima and M scant hus sinensis in Japan. Average Sol i dago I ant hei ght
was 60-80 crarvense mmw‘@mgelamlmghmqs@é% creyand plant gpasityayas ot¢m The
fornul ations, @Iﬁg g&x%ﬁ@ﬂhm | / ha,
in conpari son Wllﬁé oun%ﬁ%&heragd Pﬂ g%ph\é‘%ﬁigw%%gﬁe% %m ?at es

appl i cat IfonsRmdnp@imrtmcxdemt the spnegyroduo ratee Do fHeArationsaf tHefedmulatiproof of

Sol i dago ancatsie ! TOgRRe 217 o B bois oy BENBEER I G AL

Resul ts ar e #pplicatiorsfveidtidnd i@ shral kéluhaf 500 I/ha. tEvalustion of herbicidalFor mul at i on

Rat e % nh| f Sali
(1/ha) 16 4fkqtivenass Wm g&? 2 ghang Dﬁ@%‘%ﬂ? are sho le 20
! 3%ollowing table Exanpl e 21
7 48 69 6 82 84 Roundup[err]
7 2PBFormulation 32 Rate 34 48 % Inhibitign Exanpl e 20
10 35 72 (Vha) 776 DAT | 13DAT | 23 DATS] 31 DAT H&@HAR | 21
10 3PExample 20 60 15 74 27 53 81 9 84 [(Rowadup[err]
ig BExample 21-1 bU 1598 19 29| & qtﬂ 60 | B%68npl 2120
le 212 S0 15 Y2 15 | s5& 50 Y 63 G A8 €
%g 45 lnundup®°’ 15 2V N 19 :744Q)E gy - BO'UT'U'U'%ET—’J]
37 [ Examplg 200 o ; ,; kac20 | 25 78 76 | 79 85
PCT/ US98/ 15pBxpmple 21-1 20 25 80 76 . 85. 86
Example 21-2 20 23 83 81 88 91
Roundup® 20 28 58 63 65 65
10 It will be noted that on Equisetum arvense in this field trial, the formulation of

Example 21 at 15 /ha (6.9 kg a.c./ha) performed at least as well as Roundup® at 20 l/ha
(7.2 kg a.e./ha). The formulation of Example 20 in this study showed exceptionally high
herbicidal effectiveness in this study. |
EXAMPLE 26
15 A ﬁeld test with two replicates of each treatment was conducted on, Mz.ycanthus
saccharrﬂorus in Japan. Average plant height was 100-140 ¢m and plant deps1ty was
100%. The formulations of Examples 20 and 21 were apphed at 7.5 and at 10 Vha, in
comparison with Roundup® herbicide at the same product rates. All applicatiéﬁs were
doneina spray’:volume of 500 'llha, Evaluation of herbicidal effectiveness wag conducted
20 16,25,40, 53 and §7 DAT. Results are shown in the following table. |

[
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For mul ati on Rat e % I nhi biti on of M scant hus

(1/ha) 16 DAT 40 DAT 61 DAT 80 DAT Exa

7 no d%}’ 2‘§51 30 64 68 Exg%ﬁ%’%&“’

7 no data 10 15 61 74 Roundup

7 no data 7 13 49 64 Exanpl e 20

10 no data 19 37 81 82 Exarrpl e 2 1
10 n - 1-5- 2E 3 Retetp

10 no | Bawspiaton 17 Ratg 5 73 7% Tabbyton

13 no |data 28 (Mhg)q | 16 DAT (925 DAT | 40BAT | 53 8

13 no {Exemaple 20 19 755 20 {7559 80 B unduppf®rr|

13 No |Gxhsdple 21 22 7.89 15 |78 39 &5 77 91

EXAMPLE 28 Roundup® Al eigl t=st1o/v|th t3g0 riepl sxat¢s gI eachgsrept nent
was conduct W‘i‘dﬂgt)‘&m ar T SE e T Tg30afan. ggwel aggg Prqnt ggiel pht  was

=Y ] F(\ + danai + i WavaVaVi b £ " £
120- 130 cmigsae H—GeRSTHt T /U' e Tt RPTTS TO1 pl es 20
and 21 wer %# at gn’p ot j' E o 50; 7 anﬂ’\rl £ v'|8g A\f”_%undup

“aa T

her bi ci de 4at Jup ama‘nrndnmru‘é_t_lem TA: eparal Uﬁ,i‘nn L o768 pd 81, ation
of Exanple 21 (Iﬁ@ﬁmbéﬁ&é&tﬁa%oBMﬂsaﬂm.vachh@vﬂoﬂustlﬂmstﬁsmﬁalbalaow) wer e

included in this trial yﬁilcatlons wer e done ixn a spray vol une of

1000 1/ ha. E‘mﬂmmfﬂwfmmmwé?é B keeyer/byprefumed ¢ lpslasmsiaticted 9, 17,
25, 35 and A@oupﬁ%agg?b‘ﬂa@ﬁ%%emﬂm in the foll owi ng table.
e H

For mul ati on ) % I nhi bition
(1/ha) P DAT 17 DAT 25°DAT BRAMPOE228 DAT Exampl e 20

gz A f;el%tgst with two reggeates of each téeggnem was cor}@)gtcd on SoI@gJWTB : g g i: %

17 aliissima aﬂd’rM‘ scanthusz'ﬁzenszs in Japa® ZIAverage Solidago plant heipietwasl 6@)80 cm
10 ]j e 20
~gnd average Miscgnthus plant ght was 80-12@9:m The formg]gtxons of Ewﬁgp 21-1

]a%d 21 were apé@d at7,10 ancﬁlz’; V/ha, in compag.?bn with Roun&fa@ herbicidoattiel e 21-2

97 ndy
10 1sgme product rapes. All applxcaggxs were done in g gpray volume of 500 Vha. Evaluanorx)x

EXAMPLE 29 of herbicidal effecu\énésk Qhfeoh@tedWs 10, 40) 6L DDA LR} StidRbo @AGH
treatment was conducted on Rumex 15 obtusifolius in Japan. Average pl ant

hei ght was 24} 180the earligshef these imbsfor MiscahugxBespltsare shown pthore fallprined at 2.5
and at. 5 ”habl i n conparison with Roundup herbicide at the sane
product rat c@blesn| | applications were done in a spray volunme of 500 1/ha.

~N NN ~NUTUoT O

o1 0101 01

Eval uati on of 38
Formulation Rate % Inhibition of Solidago
(/ha) 16 DAT | 25 DAT | 40 DAT | 61 DAT | 80 DAT
Example 20 7 39 54 63 68 64
Example 21 7 48 69 69 82 84
Roundup® 7 28 2 34 48 48
Example 20 10 35 72 77 81 87
Example 21 10 35 60 74 80 89
Roundup® 10 38 60 68 79 81
Example 20 13 53 86 93 98 95
Example 21 13 45 87 90 92 93
Roundup® 13 50 77 78 85 84
37




WO 99/ 04635

PCT/ US98/ 15249 her bi ci dal effectiveness was conducted 12, 25 and 38
DAT. Results are shown in the foll owi ng table. Formul ati on

Rat e WO 99/04635 % I nhi bition PCT/US98/15249 (| / ha)
12 DAT 25 DAT 38 DAT Exanpl e 20 2.5

60 96 100 Roundup 2.5

45 87 100 Exampl e 20 5 . 68
96 100 Roundupl[ err] 5 53

91 FormulatiohU0 Rate % Inhibition of Miscanthus  EXAMPLE 30 5

Afield tgst with two riephmapt €36 DATCESSDAT JA4O DAL ﬁm@ndmm oy

Trifolium

le‘iycnb, ~ | ggja)an.
Aver age Trjd=6 —p-att Fet-ght—vwas—6 WW dergTty was
50-70% Av, data Lo 107 1700180 Tga ;!a.z* ¢fnsity was
25-30% Avepade EX ' L 124 (‘r'rigm'{ ol 1sity was

5-10% The Exanmﬂ?&t i on bf Exanpined® [asl%ppl i ed at [2. 81 5|and27 § 10
| /ha, in cPobBsampledn with Rblind{imoldatabl ci te at t d@ san137]brocuct32ra1 es. Al
appl i cat i OfRoundup® Wer € Hongo I N} anodataal vDi unie 083 509 1/7Ba. |Ev&Ruafi on of

her bi ci dal EXdple 20V CESE W% | no dad |UCIE0 |17, 742, Z7 9and |44 9DAT]f or
'lgi‘e'tsl;f)![Isug'lr ey EJIIBILj)I ) lﬁ-éqﬁ e 25 Lamigm gnagHumex.
. -—te— e OT v I OTl1
Rat e Roundup ot Wi tr dafé I[ “TZ? tfav;;i c5’39 L
(1/ ha) 14 DAT 22 DAT 27 DAT 44 DAT Exanpl e 20
2.5 55 86 EXAI&@LEZS 88 Roundup
2.5 35 85 npl e 20
5 55  Afield test vgg two replicates of @sh treatment was appducted on ﬁg]uﬁ
S b3, 20
20-130 t dens o %

7 5 5 §Ig‘8~;ma in Japan, ﬁgeéage plant he1gh§\gz§ 120-130 ¢cm and%-i)an t)Eﬁ%u oL er ]
7.5 TH&formulations of Eﬁﬁnples 20and 21 @&e apphed at5and g@ S 1/ha, in compatisent at i on
Rat e . n | L] on idohna)  14DAT
22 DAT wish Rtjadup® herbi g8 i satn Brod ‘1 B b preparations of the prmultlon"®)
100 nef Blanple 21 (idémifibds21-1 and 2R l:mtﬂel pible below) were inclugedsin this trial. 43
100 nodat ng data Exa 0" . 5. 68
100 O s el o3k ey v B, prmionorbetiea  CS
100 10 neﬁ&ﬁv&m was coRBudtaion17, 25, 35Ex@NPDAT2 Results are shown inthe 73
100 no data no data Roundup 7.5 55
100 néoligging table. no data 15

Formulation Rate % Inhibition

{1/ha) 9DAT | 17DAT | 25DAT | 35 DAT | 48 DAT

Example 20 5 27 78 98 99 100

Example 21-1 5 21 80 92 95 99

Example 21-2; 5 17 44 76 81" 96

Roundup® 5 10 4) 66 75 « 91

Example 20 7.5 28 78 93 99 95

Example 21-1 7.5 19 70 87 93 | 97

Example 21-2 ;- 7.5 20 76 93 97 |+ 97

Roundup® 7.5 19 73 89 93 . 97

EXAMPLE 29

A field test with three replicates of each treatment was conducted on Rumex
15  obtusifolius in Japan. Average plant height was 20-30 cm. The formulation of Example
20 was applied at 2.5 and at S V/ha, in comparison with Roundup® herbicide at the same
product rates. All applications were done in a spray volume of 500 I/ha. Evaluation of
38



39 WO 99/ 04635

PCT/ US98/ 152%9 5 For mul ati on Rat e %

| nhibition of RN (1/ha) 1 ZCHR$B5249 ) DAT
27 DAT 44 DAT Exanmpl e 20 2.5 40 no data
96 100 Roundup[ err] 2.5 23 no data
86 herbR#lal effectivendtdivgs cddducted 12, 25 and 38 BAT. Results are Sdwminthe no data
95 98 Roundup 5 28 no data
89 folloyng table. £y appl e 20 7.5 50 no data
gg Foﬁation RO R | 79 Inhibition _ 50_______np data

3t
Afield tediwiththeootrofitkalos BPAL L trﬂzei%m—wla&c?cﬂyuct e€i on

T
Trifolium Exa'lnﬂlﬁg s.in ]a;;% her 288 ;rl;arf hei%ht wak 10- 1% cm he
f or mul at i or] Renundup@®l e 20 v&d 5| apphbed al 5 afl at 715 1/A0 i

conpari son hMixkiaplea@dndup fher 5i ci e at 68he sqne pr¥duct rd@es. All
applicati orfRoidpedone 1N assprqy volsgme off 500 91 ha. fval uagd on o
her bi ci dal 3]] ﬁ;eCtlveness Was  conoucted L2, 2o and 38 DAl. Results are
shown in the follow ng tabl e. Formul ati on +Rate
% | nhi bi tion EXAMPLE B) 12 DAT 25 DAT
38 DAT Exanyyl & . . Y, 80
94 F§o undup Fg‘rfﬁ‘dztgﬁ with two replécates §f each treauneggwas%gnducted on ‘T)'yfolugtb
75 Ex arvgpens,Zamium purpureum;and Rumex japonicus in Jaghn, Average Trifolium pléit

# %
gg 10 Rouq'gyg%t was:20-30 cm and plax?nt' cf’ensity was 50~70%.83355m5|§€m§421 plant heiggnz wWas o ciol

test was COnsiustcashndplaif deadilySiad 2BN0NC ARG @ NmSe PaR hoightieg 2546 chand apan.
Average Artem sia plant_ height was 30-60 cm and plant density was 80-95%
Aver age plang densinowi 3 H%. hEhe fprmulgtian ofExample g0 watppplisd t 2deh@iy? was 5- 15%
The formy at - ﬂa@h KebigiBkat fik WAL Fro@RPlale8 dARbpplicatioad at 3.5
1/ ha, iMorrlg%Fn?scg%lpa\ﬁs?%wﬁgun u'g;@lS ﬂer bi-cisde g’t_ the same I|Jop§l(‘;duct rates.
Al'l appl i cat weradonsdn espyrvelume of S¢hihay Evaluation offerbicidnl effectivanessavas Rai nfal | in

Evaluat | on cioRGs 3 e B PP BRR TR ol Bl b S0P OBy

Resul t s ar e Lamium atidRdmex NRésals drekHoomiinmfie three fblololirgtables.

Formulation Rate % Inhibition of Trifolium

(I/ha) 14 DAT 22 DAT 27 DAT 44 DAT
Example 20 25 55 86 86 88
Roundup® 2.5 35 75 75 85
Example 20 5 55 85 85 92
Roundup® 5 35 80 84 90
Example 20 7.5 60 90 92 96
Roundup® 7.5 45 88 90 93
Formulation Rate % Inhibition of Lamium

(Uha) 14 DAT 22 DAT 27 DAT 44 DAT
Example 20 25 65 100 no data no data
Roundup® 25 43 100 no data no data
Example 20 5 68 99 no data no data
Roundup® 5 50 100 no data no data
Example 20 7.5 73 100 no data no data
Roundup® 1.5 35 100 no data no data

15
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R AR S R AR i A s s e e e — et stias - - .- - B e il o veperie G

40 WD 99/ 104635

PCT/ US98/ 15249 For mul ati on Rat e %
I nhi bition of Artem sia (1/ha) 13DAT 28DAT
54DAT Eveorgsioa638 0 2.5 5 PCT/USISA S
61 Exampl e 21 2.5 7 41
76 Roundup[ err] 2.5 20
Q 2 QO
gé g praulagipn Rates | ‘}7»1;1_';hibition of Rumex 7
82 Roundup! er r] (I/ha)y 14 DAT 22 DAT 27 DAT 44 DAT
56 Hdixampla20 on 25 Ratedd no data 9646 | nhi bi ¥Pon bf Senecio
(1/ha) Rahisdp®T 2.5 28] DAT23 no datab4| DAT86 Exanfte 20
2.5 Examgle 20 5 61 53 nodata | 9o 95 Exanpbg 21
2.5 Roundub® 5 |75 38 nodaa | U0 89 punagplery]
o Examp}é 20 75 [3o 30 | noda |2 95 hoPoy o0
3.5 Roun ® 1.5 7q 30 no data 0q 98 (=) “nsg {m ]
3.5 28 90
EXAMPLE 33 5 An unrepli cat ytest was conducted on Lam um
pur pureum in Japan. Average el ght was 45-50 cm and pl ant

density was 100%ﬁermstfwiﬂmhrkeamplmates)6feEolﬂmpﬁrmnﬂﬂhs conductedien Wp&uned at 3, 4.5

ot oduct 7626 By PP (VPRI AL g Tbface D feppyon SRS 20 B0 1 o

Eval uation gblied at 5 alitbdt PisUhalaa c@tﬂaﬂfohlwmrmmuwsxe&méucmemo&a and 43

DAT. Results are shown in the 10 follow ng table mul at | on
Rat e rates. All applications were,gqng i 3;5prayyqlume of 500 Vha. Evaluation of herbxcxdal (1/ha)
13 DAT 3
t ducted 12, 25 BAT. Results dr¥ ‘%nﬁ%Qf llowin

32 effec wen%%w%n andllgso ResIgogfmd err orowing 3
25 table. 75 100

Formulation Rate % Inhibition

(I/ha) 12 DAT 25 DAT 38 DAT

Example 20 5 80 80 94

Roundup® 5 68 60 75

Example 20 7.5 90 91 96

Roundup® 7.5 83 87 97

10 EXAMPLE 32

A field test was conducted on Artemisia princeps and Senecio vulgaris in Japan.
Average Artemisia plant height was 30-60 cm and plant density was 80-95% Average
Senecio plant height was 20-50 cm and plant density was 5-15% The fommlaﬁons of
Examples 20 and 21 were applied at 2.5 and at 3.5 V/ha, in companson with Roundup@

15  herbicideat the same product rates. All applications were done in a spray volume of 500
/ha. Rainfall i in "an amount of about 5 mm fell, beginning about one hour after apphcat:on.
Evaluation of herbxcldal effectiveness was conducted 13, 28 and 54 DAT. Resulm are
shown in the following two tables. k
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Exanmpl e 20 40 95 100

4.5
Roundup[ err] 4.5 35 98 100
Exanpl e 20 ~WO9%/4635 g 40 97  PCT/USIBISHY 100

Roundup[ err] 6 35 94 100
EXAMPLE 34 The field data of Exanples 23-33 indicate an
unexpectedly high degree of her bi ci dal effectiveness on various plant

' [ : Exah-06—20—ahd— —
ZEGCI es of Formulahiph 99, 046382te % Inhibition of Artemisia

PCT/ US98/ 14249 1. (B9 chbnpddDadn wilt h FIMBup her BHRAE atla
sim | ar or [Exahple2@| yphdsat2d a. . ratse. T®3i nvest i gat élwhet hpr this
coul d be a {mERadpie2DpT | njrovesl uptake 7or translocdtion pf 76 gl yphosate
in a plant [ GRMp® W [N [a 1208 ujat i ory of t%e rnvgntionf a raqi ol abpl
experi ment Wcun‘d‘uqr?d—ﬁq%-sm : 86 ropers of
E, arvense iEre-aug—irom-a—ietteandpere—arteg—trrd4tcmpehs—and
grovvnin agg@ FLQC;'F r /ﬁ'ﬁrlale +nl rovida n‘—%‘% fo o ot o

wause o4 dayrst-o-—prowvi-de—pl Fof—use—Fn—the
experi nment. yuere 35;rbated$§ yapplyindga single A5L|6nrr}] drop of
a gl yphosate treatiment solution to the base of the third whorl of
br anches aheye—sort—tevel—sAtter—treatmenty e o erred to
a grom%ﬂ%&i}%er W hlfae12 houe—phot c%'%'?h:iﬁ‘ L L SN atyr e of
28C, ni ght t} ' Ticly

® F

Alﬂ]h [Taal Ef —35% and
daytime il ||Jfixempei2Bn of 12 HH0 |ux 28 6o prehare Pt reat frent

sol ution, o Example@lvf copmed-¥i al RouBlup[ erlr] hetbicidp or H8 sanpl e of
t he fornul atRoundup® Exanp] e 21 whs di [18t ed di xf ol4d by wei ght & th_déi oni zed
wat er. To t|ExamplRi20t1 Oon MWas3.ndded O. 588 | err] C /79y of |err] ®5gl yphpsat e
(Amrer sham mg]'el_ﬁ rogls oagtl vi gy o4 no /7 mgl ). Thus aldgghoughjt he
plants trealER ig@T (e [ oI35 ayi on gg e IS5 TgWent T pn Tedgy Vved &
slightly hi tt—ytyphosate—because—of~ttre—tmgter

gl yphosate a.e. loading of the fornulation, than those treated with
Roundup[err], both sets of pI EXAMPLEG2i ved t he sane dose of

4C-gl yphosat e. . lLants were haryested at 6 hours ay, 3 days
and 8 dayé af t er Anvoreplissted ﬁﬁﬁaespwas °°“‘5ﬂ°¥7?aa)éaﬁ"ﬂ?‘é’“%&'/%’-“braB%d‘e"ﬁ%ag

bel ow- gr oundpia héija s 45250dth andplei HesityvRes 100%0 ghe foarfulitn dPExantphd 20 dri ed
and burned in a sanple oxidizer, [err]C carbon di oxide was trapped and

radi oact i vi tYaspgplisdatH 4é§m51fha,|iqqympmsgem#mowmhﬂé@@ﬁwb?% i ndi cati on
of uptake Oglrroducf rate§] xg\gm%%nsv@ée 62 i &lﬁﬁlay%hﬂﬁl%f?m_s ERfiatibh 5t € (dpm)

fromthe whole plant. indication of translocation was provided by
t he counts plerbiciial effectiyehossywas cenductérbl 3p21 andd3 DAT. Regultsarecshpr inithen of t he
pl ant Onl[éf' Bﬂta. a;a%leshown in the follow ng two tables.

owing
Formulation Rate % Inhibition

(I/ha) 13 DAT 21 DAT 43 DAT
Example 20 3 32 85 100
Roundup® 3 25 75 100
Example 20 4.5 40 95 100
Roundup® 4.5 35 o8 100
Example 20 6 40 97 100
Roundup® 6 35 94 100

EXAMPLE 34

The field data of Examples 23-33 indicate an unexpectedly high degree of

herbicidal effectiveness on various plant species of the formulations of Examples 20 and
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For mul ati on Absor pti on(dpm x1000, recovered from whol e pl ant)

6 hours 1 day 3 days 8 days Exanpl e 21

69. 5 78.8 85.4 81.6 Roundup

21.0 WO 998635 32.7 29.7 25 PETIUSSA/IA249 ON
Transl ocation (dpm x 1000, recovered from whol e pl ant)

6 hours 1 day 3 days 8 days Exanpl e21

8 : j 21, by gonﬁaanson with Roundtip® he%ncxde at a simil&- o?lngher glyphvahtedehter I |

42 To qusggagtgwlmlgggus could be a result of improved uptnke or translocation of

PCT/ US98/ 15 ”tﬂ? &fnnrﬂ phosat e
wer e found éﬁaloﬁzft%mglpuagtﬁ?a%dt‘)@gtaq ﬁ&?o%%%h%k%ﬁﬁ ab%l'} caslétyof t he
formul ati Onw@s‘cohdlxeteﬂbﬂﬁqdwmaﬂvémt rated in Exanple 21 than in t he

case of the cormerm al standard ndup r This surprising result
i1 ust ra?es an &*\%ﬂﬁ@ﬂﬁ‘éﬁ‘%ﬁﬂgﬁq@? d yere plagted i 41‘8“ ment of the
present | ”ngf&to SpeCI ousefor40day§\i&ﬂ?&9&€bl&n@i§r\b@m% xﬁb’i@ ﬁlﬁﬂﬂv&@scrl bed

with respec I ¢ enbodi'nents, he det ali hereof are not to be
construed atredtddtiympplyiope wnzlaﬁ pl dromﬂalglmosapmmmmt solnmn tg theibasgof the

R At
such equi vageth ek withatls-hatirphotoperioil, agtinstaeinpesative of 28¢Crghttimmé t hi n t he
SCOpe Of N pare of 19°C, setive humidity of 35% and daytime illumination of 12,000 lux.
To prepare a treatment solution, a sample of commercial Roundup® herbicide or a
sample of the formulation of Example 21 was diluted sixfold by weight with deionized
water. To this solution was added 0.128 ;Ci/mg of *C-glyphosate (Amersham, specific
radioactivity 54 mCi/mmol). Thus although the plants treated with the formulation of the
15  invention received a slightly higher dose of “cold” glyphosate, because of the higher
glyphosate a.e. loading of the formulation, than those treated with Roundup®, both sets of
plants received the same dose of ¢ glyphosate.
Plants were harvested at 6 hours, 1 day, 3 days and 8 days after treatment and
divided into above-ground and below-ground portions. Plant material was washed before
20  being dried and burned in a sample oxidizer. "*C-carbon dioxide was trapped and
radioactivity measured using a liquid scintillation counter. An indication of uptake of
glyphosate was provided by the counts per minute (dpm) from the whole plant. An
indication of translocation was provided by the counts per minute (dpm) fré;njﬁ.le below-
ground portion of the plant only. Data are shown in the follo'i_'wing two tables.

.{ Formulation Absorption (dpm, x1000, recovered from whole plant)

5 6 hours 1 day 3 days 8 days
Example2] - 69.5 78.8 85.4 81.6
Roundup® 21.0 20.8 327 :29.7

25 i’
Formulation Translocation (dpm, x1000, recovered from whole plant)
6 hours 1 day 3 days 8 days

Example 21 04 24 5.6 8.8
Roundup® 04 04 2.6 2.0
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43 VWHAT |S CLAIMED | S: 1. An aqueous concentrate
her bi ci dal c L Li0Nn conprising (a) a herbicidally ffective
anount of am%'rgargn umkdssal t of N-phosphononet hyl gl yci ne wher ei r?‘%’%@”"s"‘%

nolar ratio of amronia to N phosphononet hyl gl yci ne provides a pH value of 5
about 6 to about 7, and (b) a herbicidal efficacy enhanci ng anmount of one

or nore Both uptake amltransibeatiosaf glypbasaeosrd foaml ib diissiudytobegreatlyt abl e at
all tenperatures {r abo . .Olerr] C to .abgut 4 rl.Cin the
absence of %““Pﬁiw’éﬁﬂn“a"a{’er% fammyiation Bffth%xngé‘%[m hlf’s‘??e&’? E@’Vleoil%m] n

Cerr] al kyl égicdde ofthe Gontehedéisllstaaddedy Rodndiy®t ThId susHsip st THbtekes ehe 2

The conposition of Claim1 which is storage-stable at all tenperatures f.rom
about 10 unexpected pdvaptpge of gt lsasbene cpbpdimentof the present ingention. The conposition

of CGlaimg contaijiBgiis Giviffh hiebetBHbed bithreShif B S5t ehBYiREhss,
the details hereof are not to be construed as limitations, for it will be apparent that various
equivaleﬂ_is, changes and modifications may be resorted to without parting from the spirit
and scopt'; of the invention, and it is understood that such equivalent embodiments are
intendeq to be included within the scope of the invention. =t
10

Y
? "
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a group -(CHerr])[err]-(Cderr]Herr -(CerrJHerr]Oferr]-COR
attached directly to a nitrog wherein mis 0 or 1, n

is a nunber from1 to 3 incl umﬂ“\“ﬁ“‘\ﬁlmmum from 1to 18
i ncl usi ve anWORS/H4635C3- C22 al kyl corrp03| t | Frenoshsshai m 1
which has a pH of about 6.3 to about 6. 7. : The conposition of
Claim1l wherein the N phosphononet hyl gl yC| ne concent ration S
in the rang@-ﬂ‘r tm 0 to about 600 grans acid equival ent per liter.
6. The conposi t on o aim 1l wherein the N phosphononethyl gl yci ne

concentration is in the range from about 300 to about 600
grams aci d bqui Vilaguoupeoncntrate herbicidal composition coinprisingrtpladietticidallpf O ai m 1

wherein the N-p {gs% is in the
range from abou?ﬁg‘gig E&%@% lt%ﬁ sE‘ﬂeqw vglgl n&“eﬁ"e}?“ iter.

8. The conposuadlareatio®f mﬁnaﬂﬁomaplmpmnmnéthﬂglyah@mﬁdusfamm ofoncentration
Is about_2 to 2 wei ght . 9. The
conposi t?on of prﬁ]tﬁawte %Stlggﬂf’gg é@?ﬂ?ﬁ%’ﬁ&‘gﬁf‘?%’tq‘%ﬁ i s about
5to 25 surfﬁ&ﬂtﬂtsaﬁ(boﬁgéﬂﬂﬂ‘beﬁ%smgahible at all temperhfires froth#8m@ONMPOSI ti on
of Caiml wherein at |east, one of the surfactants i s cationic, 11

The conposi ti on %% togbant #°*(oin theabsense pf morefhends traspzrpoust pffaalt af AP o| ect ed

O N 1 i nCein enlBObR 37 SR o i florggcondar y and tertiary

44 .
\Pﬂe %(%%ﬁigé of Claim 1 whijch is storage stabl;[: ?t E;ﬂrl ;ena%ra%es é’foig\y?bout

PCT/ US98/ 15249 secondary and ter am ni um
salts, 4Ad guat el@fyo &®upid°C. al kyl anmoni um sal ts. 12. The
conposition of Claim10 wherein said cationic surfactant is a di (C8-22
al kyl) 3.  The cokhpmitﬂoybﬁﬁlnhnl comtaindng no effsctive afount Frcsucfactgmobavinigon of

Cl aim 10 wherein saj I LS -22. al kyl .

tri met hyl amoni | rﬁr%dgl {&—H)m&&bﬁ‘té)n l{ E&?lt-iOBp-CSR%cged tﬁregt}/y to a nitrogen
atom, wherein m is 0 or 1, n is a number from 1 to 3 inclusive, p is a number from
1 to 18 inclusive and R is C3-C22 alkyl.

15 4. The composition of Claim 1 which has a pH of about 6.3 to about 6.7.

5. The composition of Claim 1 wherein the N-phosphonomethylglycine concentration
is in the range from about 100 to about 600 grams acid equivalent per liter.

6. The composition of Claim 1 wherein the N-phosphonomethylglycine concentration
is in the range from about 300 to about 600 grams acid equivalent per liter.

20 7. The composition of Claim 1 wherein the N-phosphonomeﬂmylglymne concentranon
is in thé range from about 400 to about 500 grams acxd equivalent per hter

8. The composition of Claim 1 wherein the total surfactant concentration is about 2 to

\
13

about 25 percent by weight.

9. The composition of Claim 1 wherein the total surfactant concentration is about 5 to
25 about 20 percent by weight. A

10.  The composition of Claim | wherein at least one of the surfactants is cationic.
11.  The composition of Claim 10, wherein said cationic surfactant js selected from the
group consisting of primary, secondary and tertiary C8-22 alkylamines, primary,
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14. The conposition of Caim10 rein said cationic surfactant is a
pol yoxyet hyl Qee/macas C8- 2 L uu HmEal t. he
conposition of afsm 14 wherein s IL flene C8- 25‘%10%%’%

ammoni um salt is nmethyl bis(2-hydroxyethyl)cocoamoni um chl ori de. 16.

The conposition of Claim10 that further conprises a nonionic surfactant.
17.  The conpos seconsiarycind @irtiarn{8-82 ellsdaminiuns ity apdbaviatsmiay G4 actant is a

pol yoxyet hyl ene %%é{,ﬁéﬁ%ka{sher. 18. The conposition of Claim17
wherein said pol ene C8-22 alkylether is a 15

pol yoxyet hyl ene secondar.y al.cqhol,.havin n.average. of. g about 15
nol es 12, ﬁ%f‘?ﬂﬂoé’ﬁ%n g 10 w%ercm%a@g'atmm mggﬁﬁggﬁ?’? %%aﬁé YA aimi
whi ch contai ns ajgpsihyleatindnfuntdait 500 grams acid equi val ent
per liter of ammoni um salt of N phosphononethyl gl ycine, about 4.6%

to about $.2p% by THetdHHosihn MECIAMN 10T sAMEatoRISITACtanE R a @8RTAIKyLM chl ori de,
20 about 1.0%to about 1.2% by weight of a polyoxyethyl ene secondary
Cl2-13 trimethylammeniumsali ng about 7 to about 8 nol es ethyl ene oxi de,
and about 1.4%to mbout 1. 6% by wei ght of diethylene glycol.
20.  The cohposiTh compokitioh of Glaim Wihwhsteinswidcationic sitfentant is apolyexysiylere 130
grans acid

equi val e per liter of amonium salt of
N- phosphononet hy|‘ij‘r%?é’i“ﬁé?‘%3%’8ﬁ‘{m3{s%to 25 about 29% by wei ght of

ammoni um sul fate, about Q.9 about, 1.4% wel ght o - met hyl
bi s( 2- hydr ox}et h}?‘?&%%’ﬁ%%ﬂf@ﬁ‘f‘b ‘g}efeg}ss,md%}ygmﬁ’_y bR o 50 by
wei ght ofipa pol y awfyniivd R 6 meain) bid@-hydfoxiethyl)dosdhtonositm bblotideg about 7 to

about 8 . .mol es ethyl ene oxi de, and about 0.4%to about 0.6% by
wei ght of di g4 hyl'T8Qomposition of Claim 100th3t@@ther comprises a nonionic surfactant.

45 WO 99/ 04635 PCT/ US98/ 15249

21.  The coppositeebmpYsitich of Olaitn 16 Villerdinvéaidyhionie FficaiBtisa wat er - sol ubl e

co- her bi ci de. 22. e conposition of Claim2l1 wherein the
er.

Th
co-herbicide is tibyoryshylme P23 pikylsh gl uf osi nat e.

18.  The composition of Claim 17 wherein said polyoxyethylene C8-22 alkylether is a
15 polyoxyethylene secondary alcohol having an average of about 3 to about 15 moles
ethylene oxide.

19.  The composition of Claim 1 which contains about 450 to about 500 grams acid
equivalent per liter of ammonium salt of N-phosphonomethylglycine, about 4.6%
to about 5.2% by weight of methyl bis(2-hydroxyethyl)cocoammonium chloride,

20 about 1.0% to about 1.2% by weight of a polyoxyethylene secondary C12-13
alkanol having about 7 to about 8 moles ethylene oxide, and about 1.4% to about
1.6% by weight of diethylene glycol.

20.  The composition of Claim 1 which contains about 110 to about 130 grams acid
equivalent per liter of ammonium salt of N-phosphonomethylglycine, about 25% to
25 about 29% by weight of ammonium sulfate, about 0.9 to about 1.4% by weight of
methyl bis(2-hydroxyethyl)cocoammonium chloride, about 0.2% to about 0.3% by
weight of a polyoxyethylene secondary C12-13 alkanol having about 7 to about 8
moles ethylene oxide, and about 0.4% to about 0.6% by weight of diethylene

glycol.
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23. A nmethod of killing or controlling vegetation which conprises

diluting a 5 corrppsition_ of darmIin water and applying the
R R | [T "

21.  The composition of Claim 1 that further comprises a water-soluble co-herbicide.

22.  The composition of Claim 21 wherein the co-herbicide is the ammonium salt of
glufosinate,

23. A method of killing or controlling vegetation which comprises diluting a
5 composition of Claim 1 in water and applying the diluted composition to foliage of
the vegetation.
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