SCLI D HERBI Cl DE COVPOSI TI ONS W TH BUI LT- 1 N ADJUVANT This invention
concerns stable solid conpositions, such as granul es and powders,

cont ai ni nyohertiogisdes and built-in adjuvant, and met hodeCrars2aihouzv29
preparation and use. Such solid conpositions exhibit inproved herbicidal
efficacy on weeds in flooded paddy rice 5applications. Agrochem cal
formul ati ons are general ly desi gned based on custoner needs and the

physi ochem cal properties of the active ingredients, for exanple, the

sol ubil'ity of tkeLEEHERSICIIGY €OVPUSITIONSWETH GUINOINKWEDUSNE0l vents. There
are two maj or categories of fornulations solid formulations and |iquid

formul ati ons. T OGraqy e %%f Fntalnlqg ricul tural %Ftlve i ngredi ents
represent one §£§§H5P‘§ ?FW RIS PR UL SRR s ed use

t oday be@@ms@mgfheibheders ah@baliiiv&ljsahetyd RerpRfecthtioplepaitich dhabssllsath ons and

t he advant ages the r.with regar. cost savings in ckagi ng and

t ranspor tsﬁlﬂC?‘Eﬂ’inpOé“ li‘ﬁﬂx E’BHIBHW(‘E"E‘Lh 9‘?1?1‘%"{‘ I’fgflcfa‘f%‘ﬁﬁ weed éiﬂﬁ%ﬁd?‘il g%‘fjé N4 anul es

(EGQ), swatagplicdiisRer si bl e granules (DG and granules (GR) for broadcast
application, may be used for 15|nsect weed, fungal pathogen and nenat ode
control and are often sed n soil uat i vi ronnment s ecause of the
barti ol e wei gREroChER SR Loy 2,28y SRSt pB S Y i et equcced

hazard f rpﬁpv@lwhf:mtcalrlg@ﬁenckrs of the GQOHRAA €IS, @&rdxﬁh lbltﬁlélédﬂlbﬂﬂf' aythap@lvecat i ons.
Powder or wettable powder (WP) products containing agricultural active

|ngredleh@%“P%$FE%@WF“QHH?@?@H&P“@P@Sggge6@t?%PPﬂ“F@?%ﬁW%?@@H%“?ﬁ%? are
al so usedojidfoadhihGdtks bl Bpadfhrdluhfi®fs, 20f rom granul es primarily by their
smal | er partlcle size. Ganul es typlcally have a S|ze range between 200 to

4000 nlcronet pedi a: (}aﬂul ion - nakln ranul es) and are much
| ar géf than t %rﬁ“i"ﬁ‘ﬂ§§°’i‘tﬁm‘6‘§\f\'ﬂ%‘iu @?i"ﬁﬁ‘i"‘éﬂg@ﬁl EH‘EPr Etr@f:&faés %r esent |ess

of a reS@bﬁ&&ﬁ%ﬂm@ﬁ%@ﬁﬂmeG&ﬁ@ﬂh@eﬁé@&%&&&y%&%u&ﬂﬁﬂ&ﬁﬂ@ﬁﬁd:&mﬁﬁ1pOWUefS or
wettabl e powders in a granul ation or aggloneration process. 25Active
i ngr edi esP@paphtolig@idefgrmylgions and the adpnipges ey offerith Freardde rept sveys ds

granul es ,@andoinp th‘gﬁlsb&%ﬁgﬁ '(ﬁhﬁﬁ@ rofAREDInGthdm of Hlﬂgﬂsﬁlagl@%ranﬂﬁm)c' des and
plant growth regul ators. Ganule ?ornu | ations usually contain a rel atively

smal | amouar dispersihls ezauley €06 hydeingtes (GRhivebropdeagiraaplifaBen. ayg be pegdent | y not
fur ther gttt &hattnud t%a%ern ol nSAUENn TG B eh BLoa B LPfankiQqlie, but are
i nstead applied dir f 0 the area of interest, such s Yord exanpl e, soi
or wat er envi@mowniapBkiaast Ofttltrﬁepaatmle veghtngredéesased m@nﬂ@llapelttailcpnsm?ef pgscanul e i s
rel eased 0 ' e to water.

rar  out t iy R TRalr AR WL Qe MRLEB LML FIRARIET, B0 "o 4
inert ingredients that may serve as a diluent and/or help naintain the
granul es i n aPevédboeweabla ppwsictatVer) produsts coeaining apreriural agive digesdientsmay

|11 ude, (LALCRARAIRLEY cALAY SRl AEIRRonGhl LA AU RIB Ry AL Atk eS.
Ilgnosulf nates, carbo rates suc extrlnes at ed cel oses
xant 2m gmgrammesgmla@eecb}ghm sma;lhdpfgydt: bie¢. iCu’aIdeﬁsymcraﬂy dechn 9 rpmgleyw nyI

al cohol s SOdI | at th ne oxi des oLy rrolldones
and ureaf?ornal eE §ﬁ§86§ﬁ%?§s‘9%8¥§bréo ﬁu%kjmqﬂ%ﬁ$§¥ere3%P’ ddemar k of
Al bemar | emﬁbrlapgafrattammmrﬁlalm impdwdee farmglagoiseint] ﬁ&:)efmelpteaemkds ofm a 10granul e
may be nelted into i qui d, .di ssol ved solvent or dispersed in a
AR B R e e PR B e SR o T
|ngred|emgﬁmmhmoﬁhﬂg@hﬁ@ﬁ&@n@ﬁmaﬁfect|ve solid inert ingredients, dry
granul es may be physically unstable and in the case of solid particles,

sl owl,.y breakd f.or t or ar n.the nul es
cont &’ni ng |.§§?ﬁ”ﬂﬁf gfﬁngﬁ §Féﬂﬁ9gﬁpggﬁ%g E?%ﬁﬁﬁﬁ%’f%@ﬁ% l'i qui d
dropl et s i@Suda idsdetRsdek theﬂ;ﬁm@tﬂuﬁgldlda pﬁﬁmiagies Maiplars @towah fe@elatord. Ggmerdi ent s

used in ul tural ranule ar mu at .have gaod wat er

so ubi 11 fopitgransismimn gl vl s R LG reY iaab e ponent s of
granul es gamndlcat@ fﬂqﬁdnﬂgﬂomﬁﬁaﬂaﬂﬁ@@w& a\Uﬁﬂn@f’lsoﬂ)@ﬁt sum@aﬁa@@f pridetcisel ogi cal
activity of the active_ ingredient, but are thenselves not _significantly
b|oIoglc&P?VeéEFW$€mhﬂHPHW§hF§h%§§?%ﬁmﬁf¥hyﬁﬁésgFﬁﬁﬁﬁﬂﬁéﬁ%g%Wﬁ?rthe active
20 ingredient such as, for exanple, by inproving the delivery and uptake of
an herbicide into a target weed plant |eading to inproved biol ogi cal

control . Adj uvants, in the formof solids or liquids, can be added
directly to a formul ated agricultural product, such as a granule, to

provi de i nproved performance of the product upon application. Commonly used
adj uvants may include, for exanple, surfactants, spreaders, 25 petrol eum
and plant derived oils and solvents and wetting agents. Exanples of
commonly used adjuvants include, but are not limted to, paraffin oil,
hortlcultural spray oils (e.g., sumrer 0|I) nethylated rape seed oil,
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Young, Dept. of Plant, Soil and Agricultural Systens, Southern Illinois

Uni versity MC-4415, 1205 Lincoln Drive, Carbondale, IL 62901, which is

avai | abl ewbaniwiogssbng on the internet at http ://ww. hechiuscderns®d) uvants
com. The term"built-in adjuvant” refers to one or nore adjuvants that

have been added to a 5particular formulation, such as a granule or liquid

formul ation, at the manufacturing stage of the product, rather than at the

poi nt of o&@aﬁﬁle@l hﬁ'e mloéihhg;edﬁﬁ%naﬁ)edmhe gfﬁﬁ@i@hsereleas@d@m@a@y ool ution. The

use of built-in adjuvants sinplifies the use of agrochem cal products for

t he end- @BRlicatiyn. H@HEBY ARPIHBOMIIBERIH | ngredi ents that nust be

i ndividually neasured and applied. 10Rice is an inportant cereal crop grown

in many parts A‘gﬁcﬁlﬁ!@ll ?ﬂmnds AehidiBe £ddhve IngAliRMAs WRARENRAL B VREr BREEhY
condi tions. Control weeds in rice is very inportant in order to namintain

hi gh | evélta mgy seiye ascudibugpiand/or bedp Bpiniain fhe eragplepin apebls), sqlidsta digsces f or
veed gontL@ jnkp 1ngréa%£%%a{y'1f%&ud%aﬂ9'e§a§n1ﬁ@glafyé QlaflBied, SilifasV&iphaeORRIAIT ONOMI C
practice in many rlch?grovvln regi ons. New herbi ¢i de granul e products that
of fer i mpizpesatopsas ridrates @lcam Jaxtrings,@llytatqsk celigpsesdigathumegums gek ded.

putyl s e s A G b B R opi oni
aci d cl apslyethylas driddsdgsdy wihilmyhroidenck mmlwred/formiidelare pelgmendiké Beeditkbi ci des

and is u nr h fo rketed as
C i ncher ?"?89 ({1%18%’%& tﬁ‘eel?argf{é%fé b‘é@%ﬁ@gogare LoD, T%( %08 %edi%%@g P%nggs aLLC) and
i s sdlbd igmngleamylte nfBRY int@a liquid, dmad)leed @E\Ablvamtd)r divpdrsidfin alhtlmd cahictent r at e

(EC) formu ns _and exhi bits i vi.t ri when used in both
Gy 1 ana i henth Splt S SO0 BFuRatAer ihghedity] B TiGEBES (1 POl
f or mul at |eﬁﬁa1vefsolayihat nlkegdehyf dth geatleainay beplgkic¥gl yhslable@ad,ane Bhse otﬁf solid
inert in ients su ot assi um chl ori de, clay or st rch conbi ned with
25rel at i %]1‘ pagticlgs; sl Wg@ﬁ?agg% TRHrE aldHSta?HP‘&W%FﬁP’é %@Eﬁasﬁg gABWEY i ¢ sol vents.
These buicbhtainhgdidhidwani s a@jﬁﬂ&i@tsloﬁiﬂy Bredl@SWAEh @i 1hie mydid dchpleZSOasQer cent by
wei ght relative to the total Ight of the c halofo-bu;ﬁi granule in

cur r ént | yesHirkepedddtipeaning é\’lanﬂf@ ql}nﬁi’ttuégaed&ﬂtsl yseq iR agHF U £198YAt ent  of
current goaRi@nPERAeMHEY ﬁav%%@od Whtet soﬁmltpbp&@%@@ht per f or mance of

cyhal of op- butyl herbicide due to a mnimal herbici daI adj uvant effect.

The present invention provides an inprovenent to exjsting solid herbicide
conposi tions (YBYARIHAE FHPFBNL pEwRentyPligranglep gndare gelineg a‘h?"&ﬁté?cef ¥hhngs of
built-in c@ﬁjinUI\é@Jétth@ElQlogllaﬁra@t@Mtnyfft&rdcﬂ@: inpraiomeshc ARY i dedat n&®f f i cacy on
weeds in flooded rice paddies or fiel The present invention
concer ns SEnEcaplydiplesipilbi aatévegr%waaw@w Fithithegtisetivepess Af BEpeFEnt 5 whi ch
CONMPIiyS e$porétier® TudAGs, tﬂ)ﬁéx@ﬁ RebemipRolidd tﬁ@ﬂélﬂ@rycalnéﬁﬁta@ of AFHEPRi R indlaS enzyme
i nhi b|tors conpri si ng Pn reéspect to the total conposition, from1 gram
per ki | odaraghwegd Right 1@@11%91@101‘@9661 glogicdgpntrali n adj uvant conprising, with
respect to the total conposition, from 1050 g/kg to 750 g/kg; c) a solid
carbohydrate CRHB(zdn%é Rothe Wrk b SORRSETiqUi®, Eela@idl diCOPORI thinRflated FOM 10

g/ kg to 700 L\%ﬁlk and d) a solid, water soluble polyner or oligomer

conpri S| sgriculiiurah piogugheseeh asa grppile, &t AP vidommsaved iperornfapes Rl RipRigt ¥rRYN700

o/ kg, Witk @thichid BRY abiCarahhdnBEATRRK AR AN HrgaBki d water
sol ubIe pol ymer or ol 1 goner r%ust t oget her ‘'conprise at |east 200 g/ kg of the
t ot al25c orppasieu eml plant derivEdwilp pekwhtenis prénwtitiopagegsaBxympled ¢f commmalns a
stable h i Ci en [ Jo: Anot her
aspect o?ﬁ E%Hh&l &%tggﬁ I r?\lllgér)f? Flgerllﬂfélo&%ég;ba@%d@ 2 %tlgl\ﬁﬁdgh BPEY 81“1 (e§ol id

conposi t ismmmzﬂ@bnmahyﬂauag rdpﬂlsd:eti«mlnmatiiylamamybmm @h h@hlypnﬁ@d%gaf)mmher bi ci de
Cocrar NGB g BRTRRY 2 g DB IR TR SRSt bl 02 et Wi 11 ome
to four wbsdcbhanﬂmt zﬁldlbﬂﬁilﬂﬂaﬂﬁ&rﬁtﬂoyy]ﬁ&k esctbﬁdn fa[t@lahhai;tagﬁﬂ),xyﬁﬂes C6 al kyl,

e e L T S T e S

hal oal kylt@p@maylethcﬁg&a@a aﬁdyamﬁiiﬂéyﬂmwe@wrs-amaﬂa Thes Qo GHfavants OCH20-,

or -OCH2CH20-
are described in the “Compendium of Herbicide Adjuvants, 9th Edition,” edited by Bryan



R represents Hor F; X represents G or vinyl; Y represents O, vinyl or
nmet hoxy; and 10their salts and esters; conprising, with respect to the
total compoxntoomMsofrom 1 gram per kil ogram (g/ kg) to 200TgISkes1/ob3929
built-in adjuvant conprising, with respect to the total conposition, from
50 g/ kg to 750 g/kg; 15c)a solid carbohydrate conprising, with respect to
the total conposition, from10 g/kg to 700 g/kg; and d)a solid, water

sol ubl e pRluMEESepLof pllah[?%ﬁﬁndc%mt&mr@ﬁtews,tibuth%ﬁpm%_istm&éaﬁty M(C-4415, total
conposition, from50 g/ kg to 700 8/kg,.m¢th t he proviso that the solid

car bohydrld?eliaaein Dhige dgirpandalgdf &29&lo Mlhishéds dysil T g w1gi g dhreinteRgs at

20t oget hey, ﬁg@g&hégmﬂgﬁ&ggﬁﬁ&gQQ.g/kg of the total conposition. Another
aspect of P e present invention concerns a method of controlling

undesi rabl e vegetatLon i.n an aquatic environment by using the herbicidal
sol i d conposi #Noisam obuikp adjuesl defpBie Orfe imrsad e e hierseriddad tosol i d
conposi t i@ uhPforB@hidUbdcH R ¢ARRE LERIPRIMSHES, 8Shd Rhnd RGN WL
control in water flooded rice paddies and fields. 25Another aspect of the
present ithpiapdych mthespzaanhde poirbelsel olbthe piodysd sudigs theexaawlsi ©iagaraysol i d
conpositi Anhi i s - i ral active
ingredieﬁ?@uﬁﬂéﬁQﬁggé‘ ?&?ﬁ%ﬁ%ﬁ“ﬁ%F@B?%??§&%§ﬁa%SﬂE??%%Eﬁﬂékﬁg*P@CU|t to
ef f ect i vehyrugppy yedvang thepsmber alingnidreatsghi egtssbe imdtivisluglyt aeasiroh aids
particul%%@%dchallenging when the active ingredients are not applied
directly pl ant foliage such as, for exanple, when herbicide granule
products are used to control weeds in flooded paddy rice. 5Herbicide

gr andles appl Red it an ifipotseie derpa debp aroveeinanany partnel] the werdidend islivléwtddy to t he
water in tRe BRAY ahd _cé‘ﬁlﬁti@@" BoMfli s lobddsh n%' i oG 'Iﬁft?d}faﬁ?ﬁl ok b, P! ant
foliage EUrlng application. For exanple, cyhalo op-Bu yl"'1's ‘an her bi ci dal
active i mgigandigh levedtol whrewltag pprodwttivity. Wateent henhicalegramles &r weedoontes t he use
of a bul l{ nl Dy AAEUNANL Lo PIOVL 45 LS Nesess AN Y delluary And vpLake of Lhe
her bi ci dé” I'AtG" T hePTargate Weeds * afd BRpraseiPon 6 aceedpt abl €1 eVElI"s of weed
cont r ol . regiéhsGNawlegsciid@ahnde prodapabiteffof ingoomedipaifsrghahéeghlati eve lesrrait
buiIH—in ad'uvants(%gn of fer inproved weed control in aquatic environnents
such 'ds, PFEPCEINASTEY f1 ooded paddy rice on a grans active ingredient per
hectare (gai/ha) basis. The solid conpositions of the present

i nventi on ar eCyhldsfep-bolyl, 2 Rgr-ide@! dyancal-floauplesdty)draogdmbpdnnicragiddatyl ve

i ngredients i ingr edi ent's d inpclude granul es,. 15di spersible

or anul oo S EHE PSR G R e o P B BB he 11 ke,

St abl e s okibitidee MpOSiakd Iaids/mai the @ane thalbyhdstideetd asustih @S@nirblakasaveedt abl e
physical l.y .and . chem cally to the envirognments. in which they ar r oduced
Bnd st or ddrCeTii AP RS i EGuC shen REPtE BEEred wdRag SbPofoss. of

i ngr edi emM@oRt&I INEY ahistsHR! i6 Slahtle CORP OB i @B (HAY dndl GbuBIflaylel i qui d
ingredients such as a liquid active ingredient or a liquid built-in

adj uvant coByiEe depifarmudivasindicshibis eqorsclsrtvdly it ifenvisnipeshinfalr Ebnt ai n hi gh
level s ofjafuihll frobdtadddiVpplicai¥nst he use of a conbination of a solid

car bohydrate and one or nore of a solid, water soluble polynmer or oligoner
that together stabilize the solid conposition during preparation and

st or age. Existingomupgreiy scmisdormpylgirny el eyhalofpdeibihconia sittivaly large

conpri sednRhin@br o8l e iﬁ_ﬁe&@ﬂté MRh 29pABkiae @ride 21RWr kfarchRo@binbyafth, a solid
cat hohydral e and a solid, water soluble polyner or oligomer. The

her bi%ei déelageinaallsgroan ehbuilsfin adievap sudiie afomaEa 918N thekheseudleinect ed from
the ACCasgjulaelonbistcR 8 MR LRER MM aBkr EREWI R cibANERITOD 1l B@p Of
her bi ci des or the ALS (acetol actate synthase) enzymne inhibitor class of

her bi ci deighthlethacdatpéon-piiyligiranufegn Sardndy Hiagietd e Thadimagd bwitgnwhi ch are
known in o N i qherdl cihdes i t are not

(T e foe el &7 of Arenl iy s b B GOPERA AR )

hal oxyf opymaethy-butyhiadrioxigé dy- tRamshimeal herhieidahddiwypnt efiegpaqui zaf op,

qui zal of op- P-et hyl , qui zal of op-P-tefuryl and profoxydim The ALS inhibiting
her bi ci de active ingredients include, but are not limted to, azinsulfuron,
bensul furon-nethyl, cloransul am nethyl, cyclosul famuron, diclosul am

et hoxysul furon, florasulam flucetosulfuron, flunetsul am

5hal osul furon-net hyl, metazosul furon, netosulam netsulfuron, penoxsul am
prim sul furon- methyl, propyrisul furon, pyrazosulfuron-ethyl, pyroxsul am

i mzet hapyr, imazanox, imazosul furon and derivatives thereof. The herbicide
active ingredient of the present invention generally has a water solubility
of | ess than 3000 parts per mllion (ppm, preferably |ess than 1000 ppm
and nost preferably |l ess than 100 ppm at environnental pH



10conditions (pH of 6.5 to 7.5). The herbicide active ingredient conprises,
wth respect to the total conposition, from1l g/kg to 200 g/ kg, preferably
from 2 g/WwQ 2012/00%489/ kg. Addi ti onal herbicide activecCrrseadioesyes of the
present invention include conpounds of the Formula NH2ZNH2 RX 1lor|

Ar NCOOHAr NCOOH 15wher ein Ar represents a phenyl group substituted with
one to four substituents independently sel ected from hal ogen, Cl1-C6 al kyl,
G -C6 al koxy, e febsedd ik@nMah fblide CariEBrAabiavhcaERamylsolidHerBigal kyl t hi o,

C -C6 hal oal kyl, G -C6 hal oal koxy, C2-C4 hal oal koxyal kyl , C2-C6

hal oal ky[ceRPE&pP usedio emtrpbyiedds &1 Hepl yhillgwing @ahz@acﬁr}gs—@@l@t@mz@ﬁ@n} - OCH20- ,
or - OCH2 G2 Brereb Rofr&MGRBRIvEq hbrBikidk ef%carcﬁgfl GRENS 1Gdde@Ficd hdiMles oG dsY
represents C, Vvinyl or nethoxy; and their salts and esters as discl osed,
for exanple, in US7314849 B2, US7300907 B2, US7786044 B2 and US7642220 B2.
An especi al | y TBupesn! Bvensiep rencads g ptabllherbidgganule p@ingigrdpydtimrdiuvartcHs 5and
its Cs- Coulnkdinpfisdser s or salt derivatives such as, for exanple, the nethyl
ester which is referred to herein as Conpound A. The built-in adjuvant
of the present invention can be in the formof a liquid or a solid and may
i ncl ude one oﬁ)nDreaéﬁmﬁuﬁﬁﬁﬁkﬁﬁ@Eo@ﬁ@?%%ﬁQﬁﬁcgﬁ“é“&%€%¥mﬁﬁ%wg@ﬂﬁﬁe i qui d.
Noni oni ¢ surfact ant ohBAdin BN hREpHE 88 ha SothlbnboditbraBhMY AR Rf the present
invention include, but 10are not |limted to, polyol fatty acid esters,

pol yet hoxyl at ed est &ilsgrapdpdier thodigdteed al cohol s, al kyl pol ysacchari des
such as al kyl pol yglycosi des and bl ends thereof, am ne ethoxyl ates,
sorbitan fatty) aci d;astielh QRNeXbAPRSng, MBS hd GORRa1RBSHSLIFIMAl fragt ant s,

et hyl ene vinyl acetate terpolyners, %oxyla ed al kyl aryl phosphate esters
and dlicrose esters of &ketpy/S4&kgs. Water immiscible liquids that may be
used as built-in adjuvants generally have | ess 15than 1 vol une per cent

sol ubi 1ity ingpater ,a8td E@YotyHal-udtprifibg, valhGedet: t iltib@olosifgt gheum
fractions or hydrocarbons such as mneral oil, kerosene, paraffinic oils,

m xed napht hal ene ard 2412d9170A&p#%¢ #l ene fractions, aromatic sol vents,
particularly al kyl substituted benzenes such as xyl ene or propyl benzene
fractions, and)the liskga, vkaRblusie Hby@Er G dligomticdmpsisiaQyReadspeidte theape seed
oil, olive oil, castor oil, sunflower seed oil, coconut oil, corn oil,
cotton seed oil, 20°P}soawatitien fromy ) ghkatq 70\ kayithdhe proxise thapie solish |
sesang oil, tung oilcaAREydrEatd k€solRSHEESsoRIbId fo8y AR OY SligdhRPiugdler i ved oils
such as 2-ethyl hexyl stearate, n-butyl ol eate, 1sopropyl nyristate,

propyl ene gl ycol di dpgetheecamriise pdedst K& 2/khef thatogl gompifosiiopci ds such as

di -octyl succinate, di-butyl adipate, di-octyl phthalate, ditridecyl

pht hal at e andThireldnk@vention equally welPc68i@fnk @diabMinkivididhl pli by 8ttininpcl ude one
or nore of petroleumfractions or 25hydrocarbons such as mneral oil,

par af f i nibeilioin|adjus#d ar omati ¢ sol vents |ike xyl ene, propyl benzene fractions,
al kyl napht hal ene fractions, and the |ike; plant derived oils such as
soybean oil, nap@es@fst O the pidnVRv&ition c6REOE s@ble he®ibifal MRICoBBOGI | |
coconut oil, corn oil, cotton seed oil, linseed oil, palmoil, peanut oil,
saf f I“Owecoppipingbadbigadigynt whighgogpriseand the |ike; Cl- C6 esters of plant
derived oils such as nethylated seed oils; esters of diacids such as

di -octyl succhnate, dirHidle RekcRatOm B cOgioyhdsiTihalahela ditridecyl

pht hal ate and the |ike; polyol fatty 5acid esters, polyethoxylated esters,
pol yet hoxyl at ed al cohol s, al ky| ponsaccharidesNﬁuch as al kyl

pol ygl ycosi des and bl ends theredf, amine ethoxyljates, sorbitan fatty acid
ester ethoxyl ates, organosiRyj Y et hyl ene vinyl acetate
terpol ynmers, ethoxyl ated al kyl a|y| phosphat e |est ¢grs and sucrose esters of
fatty aci ds. The 8u' N. gﬂé@vantlgtjﬁh C%?ﬁnt i nvention
conprises, with respect t8'the tot 0 conposition,”Tromb50 g/ kg to 750

g/ kg, preferably from 200 g/kg to 600 g/ kg and nost preferably from 300

g/ kg to 600 g/kg.

wherein



The solid carbohydrates of the present invention include nonosacchari des,
di sacchari des or polysaccharides, and m xtures thereof, with good water

sol ubi | i twoap12dios4ser si bility. The solid carbohydrates i rCcraseq1ifoas2exanpl e,
gl ucose, fructose, sucrose, 15 trehalose, |actose and naltose, dextrines,
starches, nodified starches, nodified cellul oses such as, for exanple,

al kyl ated and carboxyal kyl ated cel | ul oses, natural guns such as, for

exanpl e, guar gums, XariHbprQHRR éﬁa@l %%ﬁaﬁfdmgtmmh%@taﬂa@r JublBuendnd
m Xtures thereof. Preferred solid car ogégrates of the present invention

are nmono- and di saccHadgpgrdsntiyyrdectd|ffogn kedggsbHydretleyl.dfi-Cddkaxy doeht

i nvention nmay conpri ] e y ~ 0NPRFdailyP s, -k r om 10
g/ kg to 700 g/ kg, pr2?%?2%%@”??gﬁ?&%cﬁﬁﬁgbﬁg%%6%35%E6§%nd H%@?@g%é%erably
from 10 g/ kg to 400 drakglkoxy, Co-Cihelogbbiyakyhét€rs heloblplcarbpmilyimels or ol i goner
of thg present invenﬁhﬁﬁm%ﬂﬁku— Rﬂg_quﬁgggh@hra_@b@gﬁgghc or partially
synthétic polymer or oligoner’ that” swells, dispefses of dissolves in water
at anbi ent tenperat ur€)Clx¥pl.0al solid, water sol uble polyners or
250l i goners include |ignosul fonates, alkyl naphthal ene sul fonate

f or mal dehyde condensat eg %B%EMX' I al cohol's, pol yacryl ates, pol yethyl ene
oxi des, polyvinylpyrrollé nes and copol ymers, derivatives and m xtures

t her eof . Preferred solid, water soluble polyners or oligoners of the
present invention incl ubHeEPEetEIgIvigl:cohol s derived fromthe hydrol ysis of
pol yvi nyl acetate, that vary in the degree of 30 hydrolysis from87 to 99%
of which Celvol (r) 205 Y f@gksheredintr FemIxk; £y Seki sui Chem cal Co., Ltd.)
is an exanpl e, lignosulfonates of ich Borresperse(r) NA (registered
trademark of Borregaard LignoTech) is an exanple and al kyl naphthal ene

sul f dfat e fornaldehydetgﬁﬁﬁgﬁ§5V§?“%f whi ch Morwet (r) D425 (registered
trademark of Akzo Nobel) is an exanple, and co-polyners, derivatives and

m xt ures thereof. Th&mﬁ@hhﬁg\Mﬂhﬁgwaabubh@apﬁhmﬁﬁﬁmpﬁn?ﬂngﬁmﬁmxof thef
present invention co ises, Wwth Srespect to the total conposition, from
50 to 700 g/kg, prefg&%ﬁ@?”ﬁ%@h?&%ﬁ“?@EGOO g/ kg, and nost preferably from
150 to 600 g/kg, wth the proviso that the solid carbohydrate and the
solid, water spluble galiyireidjvantaomgasing, withatspbagethe estaloonpodite, &bml east
200 g/ kg of the total_c osition. In a typical procedure for preparing the
solid conposition of %Higgpét®ﬁ§“¥nvention an 10 aqueous phase is prepared
by mxing in water the water sol uble or water dispersible ingredients

i ncl udi ng, but) not | iadolieédarbehydtadneconglhisidlg Weittetesigol i leaotabdoyipesitiod, ol i gomer ,
the solid carbohydrate and, ,optional l ny oil insoluble active ingredient
and other inert ingréﬁ?@ﬂg§ﬂ@£ﬂ’@@ﬁﬂﬁ%5§€ is prepared by mixing together
any oil soluble ingredients including, but not limted to, built-in

adj uvant s anddpi | solaxlié, vextrisviebiepglyact entl@omdh@ngiriking Svighasecits tsl ow y

dded into th hase under high shear honogeni zat i il th
desired nixture i's achFEVBH S Tk oUPAEIE TPREREr LG P BPOW B8 the sol i d

conposi tions as the golduirBolgfagCinkd Yhesolidl,heatdsylublg poByhePs:ligt@ert hest powder
of t present invention which, oFtion@Ll¥, £an b? further processed to
provide the granul e JPeYE CPRIEEAL lepshy@ng/kofl the total compositiog. exanpl e of a
stabl e herbicidal solid conposition of the present invention 20contai ning
buil t-in adj unaotecopger bSBS present @RNerdtioh borkthe a acthodef cargiodihic @hdesaab1Pr i Si ng,

with respect to.the total conposjtion, from?2 g/ to 75 g/ kg of

eyhal of opSuthin B sy ESTRARhY tomp: bosREicll cShpdioPebold (o ¢ e
total conrpRSbsidefved F@MhdBOb@idadsdi@ c6MPo@itdag f@fagacumtaypplisayat Qich3dc) a
solid carbohydrate conprising, with respect to the total conposition, from
10 g/ kg tor BOEVEd Rgehsonteldp sasr flgyded gige pagldicfandliclds) upl e pol yner or

ol i gonmer conprising, with respect to the total conposition, from1l0 g/kg to
100 g@skg of anndbeSpechytihOpiyZmtinpeitipt conckmah @kl of pepaingahd Kbrbivailer

sol ubl e pg%yner or, O|L onmer conprising, with respect to the tota

conposi t iSO CFHIHIIBY gPE&YPBa@ ulgrkgPEYILodi um | i gnosul fonate; and
Ooptionally, other inert formulation ingredients. 5Anot her aspect of the
present invention concerns a nethod of controlling weeds by broadcasting or
addi ng the herbicidal solid conposition or spraying an aqueous sol ution or
m xture made fromthe herbicidal solid conmposition into aquatic

envi ronnments such as rice paddi es, ponds, |akes and streans and the |ike,
for the control of undesirable vegetafion. In this aspect a herbicidally
effective anobunt of the herbicidal solid conposition or an aqueous 10spray
solution or mxture made fromthe herbicidal solid conmposition is applied
to an area of water to provide suitable control of undesirable weed plants.
The herbicidal solid conposition or spray solutions nade fromthe

o o o - Y Y 1 o T 1 Y



20 when choosing a process to use. G A Bell and D. A Know es in,

"Chem stry and Technol ogy of Agrochem cal Formul ations,” D. A Know es,
editor, (Wbweeroossadem ¢ Publishers, 1998), pages 41- 112CTdssenios2e he
types of granules used in agricultural chem cal fornulations and provide
many references to the production of these solid fornul ati ons. Powder
formul ati ons can be produced by vacuum drying, rotary evaporator drying,
spray 25 dryi ?\%rlctdtrukméifvﬁ'1@ed?ént&hﬂ%ﬁv@%%&'s@lﬂbﬂ%ﬁAEQQ&néthﬁés pare wel |l
known to those of normal skill in the art. In any of the processing nethods
descri bediffiereorlicgiyelyonaly (v Hept LicHErrag Reps s ThigyllugEonitdedicrisrly he

composi t kA AEHP L Ren AUGLA iRredtirh Elro H&t%?ﬁ?eﬁ'dﬂgctfy% pIHRE QNfeclsleh B REESSI N oF
to inprove the Tinal quality or stabil granul e or powder. These
opti onal ckaaple, Wh@gtleldtlcemganwr@d\etsmse%t@tcoatr@ wegds iniflepdasicbatldy, ridel owabi | ity
addi tisve

pr eci pi tZ{t gd@&%%g%hp%jr gﬁa‘?@é’%@f}w‘% 1 ca ag&rélg@g &tlgwgéﬂg{% ioam ng
agent s, \Al@tttaldchxgrleﬁgpeldﬁlsye ernkide direadi p@pfet mth plaagiehtgs,dugng atwhdatioue hos and
carriers X e [ l.i.d [ re used to
st abi | | Zexe\tNagle cyheﬂgﬁ% baﬁ Flsng‘ﬂgrbgscﬁgyctlvg 1ngre§ig:§t t%gtwhen%glglehlte S g ltt)ll e powders.
Exanpl es gofnukuret;uwaﬂdlnetdsveﬁa MIE-IIgﬁljl&tanm prcgziqteeheme:,cessaseleluwerwmexptakebﬁbl e

pol ymers such .a | yvin and Vi n rrolid

ol ysncofiniaugte &b e nEuk S prSie BhE e Mo P toxanpt e, in
US 4,1244 (Ga3fulGand a\¥0a g6/ Q4ithe hidhaeelhabeilibiaatjuvihoeverfer Meiyvelli m t ed
efforts to stabil|jze built-in adj uvantts during 8 8 to produce
agricul t 0¥°q C%IF@LtW@E“W“b‘B%@P@ such as %F’t?&tpﬂe i %1% @FX&&F 1 *eHe st abl e
her bi ci dabu@qh%adlm@plq&btafquﬁ/m)‘ bdsRe present | nventl on capabl e of

contai ning high levels of built-i n adj uvant conpri ses: (1)

m xi ng all d ter sol ub nmers or ol | goner glﬁgol id

car bohydr at o 10 fohFeaPeNes phBRa oG S quubye (2)
M xi ng t Rempékididns boht@ling ¥ant ispneicid anaeftdmhhgedténtplahd dicmaegﬁmhbse active
ingredients to forman oil phase; addi ng the oil phase prepared

in stlep (fl?}’erts‘(?let%@uﬁtfé‘%séﬁ%%rén%?seb(&’i“@ﬁf Wﬁtt@ﬂeelt?"‘(dfljs and ik gh shear
honogeni zation to provide a m xture; and 15(4) drying the m xture prepared
in (3) to progiade sbiecsi@bitiengiragiballg tdefpRudenhoaf thithe: s@arb@émtlcﬂm/aeﬂti on.
The nost way of practicing the nethod, above o“@ are the stabl e

her bi ci dzipgf%%doé@ﬁﬁ&%‘? HGHSN JPIP ey SraRiatHeed AT l%’é%tnF Jdgse

det er m negk iBYibRIBE 0Pkl bNBEYor Skdrddientdtohhedid the LK PhPbEsLPariBlINBd Of
preparing the stable herbicide granul e or powder of the present invention

capabl e ulédtﬂr%ﬁl‘%ﬂt%@whﬁmh%w%ee Beragisnt g lfuhuily indiyvAttol ves t aki ng t he
m xture obtained in step 3 of the nethod of preparation described herein
and gpray dryirpgsdlid chb@p@idal o enetgigsesitiNehgorPaH@nt A hibhRvels 8SRMAL-id nvent i on
whi ch may then be furtﬁer processed into the stable granule using a

| ow sheardigram by Heivsholfstonbination ff &0l sabefiydrt adiosr Or 1pigiod 2 pelyl:

25ag9l omeyal isQ0bIe hol§REAY AYShATBIASJe@Rr sth¥iR Qe UG laorhﬁcvytt@ﬁl%lﬁﬁngor ocessi ng
nmet hods is necessary to mnimze nechanical danage to the granule and |oss
of the boFIPRLafion Bl StRF2Est . Anot her aspect of the present invention
concerns addi ng one or nore pesticide active ingredients, plant growth
regul ators or rsafaRbSpdRidnl e thefbl&lidak:s0k k&tﬁz@ﬁ@@ﬁéﬂﬁ&ﬂﬁdmt e present
i nvention. These pesticide active i ngredl ents, plant growth regul ators and
saf erdr s mERGETLIdH e SRR U & HHEVEP R herh s dera @nciths debieT tfe, a

fungi ci dgyjo@ng! ant growth regul ator or an herbicide safener. Sui tabl e
her bi ci des that may be added to the herbicidal solid conpositions of the
present invention include clodinaf OLB propargyl, clet hOdI m cycl oxydi m

di cl of op- met hyhe hesbigide Reipyie dperestiony pl the Presshl HIVERSIon @ap P selesitecbiear ds,

set hoxydiqucdepkalteoktiyhe A Ee@%&g?téyéjleﬁiyn?e 1ﬂh1b1%r%§ars§6ﬁleﬁngd@r@r %%LSZ 4- MCPA,
2,4- MCPA esters and am nes, aci fluorfen, alach

am dosul flanewipctagayynbpsey ez phe indihiton el bP@lClcﬁﬁnﬂhﬁ AkiCia léhlyélﬁat e, anilifos,
benf %pes%t&c@egat@ezmgrﬁdl@ﬁtmggﬁe 1§ tTnc ARAL (HEORAT Bng REAZAGbRIEL ON.

benzof enap, f enox so ium brono ut| e, utac

caf enst r ahadydectut feemior hlszetoeftymlbfwdht}thrfﬁmﬁmp eth@l, ﬁhfllzoﬁOprdm&)dm

ci nosul furon, clomazone, clonmeprop, clopyralid, cunyluron, daimnuron,
di f1 uf eni can, di mepi perate, dlnethanetryn di quat, dithiopyr, El (2612,
EPTC, esprocarb, ET-751, ethbenzanid, f enoxasul fone, fentrazanide,
flazasul furon, fluazifop, flufenacet, flufenpyr-ethyl, flum oxazin,

fl upyrsul furon, fluroxypyr, quroxypyr esters and salts, fomesafen,
foranmsul furon, glufosinate, glufosinate-P, glyphosate, inmazanethabenz,
|nazap|c 15|nazapyr |nazaqU|n |ndanofan |oxyn|I |pfencarbazone

o o o o o . o oy . o -



30chl orantraniliprole, chlorfenapyr, chlorfenvinphos, chlorfl uazuron,
chl or mephos, chlorpyrifos, chlorpyrifos-nethyl, chromafenozide,

cl ot hi anivaoreo1200p9489r ani | i prol e, cyfluthrin, cyhal ot hri npCEyysesimoiine n,
del tanmet hrin, diazinon, dicrotophos, diflubenzuron, dinethoate

di not efuran, disulfoton, emanmectin, emanectin benzoate, endosulfan,
endot hi on, endrin, EPN, esfenval erate, etaphos, ethiofencarb, ethion,

et hi prol %m@&f@g%afymﬁam&fo Rt@PPheMmifpNAMBResop. f@NaBalREmyf enet hacar b,
fenitrothion, fenobucarb, ?enpropathrln, fensulfotﬂlon, f ent hi on,

f ent hi on-<48tAPIop-K-ehivryl a8f REBOXYHInpridRIALS inhibiing BerPgideprinsdnelPdiontde,
f'UCythrHﬁﬁk@1m§a%9B9ﬁﬁﬁai$ULﬁﬂ££hﬂﬁ;m%Hﬂﬁ&ﬂLﬁEﬁ&Pcmﬂﬁﬁﬂﬁﬂﬁ%ﬁ@LOFhr'n1 ,
gama- HCH, halfenprox, hal of enozi de, " hept enophos; "hyqui ncarb, “i’'mi dacl opri d,
i ndoxacarcislojuifamafon sdiclpgddye ehenysulfswe didseyhos flugatest Bmphdiimetsulam,

i sof erph o SO | i I t.hi i )

| anbda: cunar i meb R REAEED furoh AR o TR, iahRuiak) BRKERG

met hony | ;mathetl iroxyfiew brond eyramevifuphogyl, mexacéanb anecthapyrbemeonom,

monocr ot cfl%ta]z%%lillﬁurr" rJ{ e?n%pc%?\@ar{i]ve ltgerggfy aIl'hg Elgr%}c'ﬁrerlggi\%olg‘%rgdi Q?g?‘[l%lpresent .

oxydenet on- e y?, oxydeprd?os, oxydi'su foton, p rat i'on, “parat hi on- et hyl ,
penf | ur opveperm@hbmilynhasphendrizolabidity @hor dtae, 300h ps@ enejlliph@eingl an, phosnet,

" hari d 1 et et b birim Cethyl ..
oi 1 m pnaes e Ry (5 DRGB! i GRuTunBLS BhEAPToR M spmsaca b
propaphogoniti@ROYHIL] 6[3rtot1)0fras herpi¢iietatiingedigy cahprisps, Vil regyctitalaky|

pyrifluqui nazon, pyriprole, pyriproxyfen, spinetoram _15spinosad,

spi r ot et 'Y fnp%'l%’o am ])g/,kgé%|2i3(5%@<gsgre£lghgfff{%§|gﬂ;gépe7?5 aﬂggouf enozi de,

t ebuf enpyrad, teflubenzuron, tefluthrin, tetranmethylfluthrin,

t het a- cyper menldditinpal hbibaéleaptitedngrtdieasnest thop@sant inhértion iretude thipaydd am

t hi ocycl am oxal ate, thiodicarb, thionmeton, thiosultap, thiosultapdi sodium
thiosultg$? B8%odi um thuringiensin, tolfenpyrad, triazophos, triflumnuron
and ze ta-cypernethrin. 20Suitable fungicides that may be added to the
her bi ci dal solid conpositionsNgf the present in i on include
tricyclazole, phthalide, garpjoparde, pyroquilof, diclocynet, fenoxanil,
probenazol e, isoprothiol aneyt enf os, i sotinmi tiadinil, kasugamycin
flutolanil, nmepronil, pencycuron, polyod¥ins, validamcin, toclophos-nethyl,
boscal i d, penthiopyrad, ppT amcdpy bi xaf ga7 T dopgpam i sopyrazam

pr opi conazol e, difenoconazol e, 25fenbuconazole, ipconazole, triadinmefon,
hexaconazol e, azoxystrobin, netam nostrobin, orysastrobin and

aci bédzol ar - S- net hyl .wigoere of these fungicides may not be effective for

di sease control when applied at the timng of an herbicide granule

appl i cation because fungal,M.38a$ReR gﬁﬁﬁ@&ﬂs%teﬁ%ﬁth%@% RufBliRSenf@Y NOt
match the targeted weed growth cycleés.” The effective use and application

timing of these fungiigdaperdegdnsdrsteddrinl Balepen. i ardld/ 1. oy -Gradkasf, Gohor nal
skill in the art. It ablke~h LA f t hat d to the
her bi ci dal solid conﬁggﬁy?%ﬂéb% 6?hgb%?glégﬁ(%ﬁgéﬁ?%gﬁl?ﬂ%%ﬁ@%ngg%xacor,
bent hi ocar b, cl oqui ntletetkoreXiCs dmalkoxyaikyl, (di(Ghhoriyldarbdiydy(aHanon,

di nepj,perate, fenchlqrazol e-.et , ncl qr.i ura fl uxof eni m
furiﬁ@zole, Har pi n pﬂ8‘?| gyofgﬁégéﬁﬁéﬁfgﬁﬁgﬁkﬁhf?éﬁg%ﬁ@af%thyI, mephenat e,
MG 191, MON 4660, naphididdOanhydride (NA), oxabetrinil, R29148 and

N- phenyl - sul f onyl benzoi ¢ acid am des. 5Suitable plant growth regul ators
that may be added to th i cidal. solid conmpositions of the present

i nvention include 2,4-D?n%$%$%%?q%KA, | BA, napht hal eneacet am de,

a- napht hal eneacetic acid, kinetin, zeatin, ethephon, aviglycine, 1-

met hyl cycl opr opene (1- NCRpresetthebhomyl;gnthber el |1 i ns, gi bberel lic acid,
abscisic acid, ancymdol, flurprimdol, mefluidide, paclobutrazol,
tetcyclacis, uni conazole REasseNohldfm ?gssinolide-ethyl and et hyl ene.
In addition to the conpositions and uses set forth above, the present

i nvention al so enbraces the conposition and use of the herbicidal solid
conpositions in conbination with one or nore additional conpatible
ingredients. Oher additional conpatible ingredients may include, for
exanpl e, one or nore agrochem cal active ingredients, surfactants, dyes,
15fertilizers and m cronutrients, pheronones and many ot her additi onal
ingredients providing functional utility, such as, for exanple,
stabilizers, fragrants and di spersantd: Wen the conpositions of the
present invention are used in conbination with additional active
ingredients the presently clainmed conpositions can be fornmulated with the
ot her active ingredient or active ingredients as herbicidal solid
conpositions, tank mxed in water with the 20other active ingredient or
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napht hal enesul fonate; dial kyl esters of sulfosuccinate salts, such as

sodi um di (2- et hyl hexyl ) sul fosucci nate; quaternary am nes, such as |auryl
t ri met hylsioreorevoepasehl ori de; bl ock copol ynmers of et hyl en@Cofisde 1.am3$29
propyl ene oxi de; salts of nmono and di al kyl phosphate esters. 10O tentines,
sone of these surfactants can be used interchangeably as an agricul tural
adjuvant, as a liquid carrier or as a surface active agent. The foll ow ng

exanpl es gk (Heg thiataBa bh&s BY &&86ka, i fBVE&RIpRNin 1FSa1a¥4e BRPUSPRNEs1 B of G anul es
of the Present Invention Containing Cyhal of op-butyl that are Oven Dried on

a Flat Pam713AH4&121anphaded3230 B?e?ala?seamw %}t%%h@blﬁ@e of @isglagis tosy

cyhal of ogog?g%ld in 43.2 grans of . nethyl soyate (Agnmgueo ME 18S- U,

regi stered trademark of Cognis). An aqueous phase is prepared by dissolving
32 granms of sucrose, 10 granms of a 20% w/w) sol ution of Celvol 205

(pol yvi nyl al cohol; trademark of Seki sui Meneni cal Co., Ltd. ) in water, and
21 grams of sodiumlignosul fonate (Borregsper@e NA; registered trademark of
Borregaard LignoTech) in 20 71 grams dgter. The oil phase is then slowy
added to the aqueous phase while S h a Silverson high shear m xer
for 30 minutes at approxi mately 00 r'\bm tQPer oduce a mixture of

di spersed oil droplets in water a volune nean dianeter of 1-2 mcrons.
Once the desired droplet sizélls gbtaifned, the mixture is dried in a flat
dish in an oven at 60 C to provideca,dried solid of Ganule A (Table 1)

w th a residual wat er content of from2 to 253 wei ght percent with respect
to the total sanp ht. The vol ume nmean diameter of the solid particles

pr oduced #P¢ Bﬁptﬁaﬂﬁl’lé’“ﬁ\“ﬂéﬁﬂe%enf’ FBi 21p 35 AOT<eMBls h‘ElH’Gt]ilylr SLAPS8ISi on i n

wat er. | Referr&d @hkRin m%buﬁcpAt hat descri bed herein Granules B and C (Tabl e
1) were al so prepared. 3 WD 2012/ 009489PCT/ US2011/ 043929 Table 1

Conposition o apul es of the Present |.nventiaon | ngredients Sanple |ID
Granule A Ga&h‘% IR AREPECTEC RIPAMPSEPB5 Y1 AD Blﬁé%@“o?r}?%)tquﬁfl%aéo%‘?

and may include one or more of a non-ionic surfactant or a water immiscible liquid. Non-

ionic surfactants that may be used as built-in adjuvants of the present invention include, but
10 are not limited to, polyol fatty acid esters, polyethoxylated esters, polyethoxylated alcohols,

alkyl polysaccharides such as alkyl polyglycosides and blends thereof, amine ethoxylates,

sorbitan fatty acid ester ethoxylates, organosilicone based surfactants, ethylene vinyl acetate

terpolymers, ethoxylated alkyl aryl phosphate esters and sucrose esters of fatty acids.

Water immiscible liquids that may be used as built-in adjuvants generally have less

15  than 1 volume per cent solubility in water and may include, but are not limited to, petroleum
fractions or hydrocarbons such as mineral oil, kerosene, paraffinic oils, mixed naphthalene
and alkyl naphthalene fractions, aromatic solvents, particularly alkyl substituted benzenes
such as xylene or propylbenzene fractions, and the like; plant derived oils such as soybean
oil, rape seed oil, olive oil, castor oil, sunflower seed oil, coconut oil, corn oil, cotton seed oil,

20  linseed oil, palm oil, peanut oil, safflower oil, sesame oil, tung oil and the like; esters of the
above plant derived oils such as 2-ethyl hexyl stearate, n-butyl oleate, isopropyl myristate,
propylene glycol dioleate and the like; and esters of diacids such as di-octyl succinate, di-

butyl adipate, di-octyl phthalate, ditridecyl phthalate and the like.

Preferred built-in adjuvants include one or more of petroleum fractions or
25  hydrocarbons such as mineral oil, paraffinic oils and aromatic solvents like xylene,

propylbenzene fractions, alkyl naphthalene fractions, and the like; plant derived oils such as

8-



5.4 nmethyl soyate 43.2 41.4 39.6 sucrose 32 32 32 Borresperse NA 21 21 21
Celvol 205 2 2 2 Exanple 2Preparation of Granules of the Present I|nvention
Cont ai ni yORe348P am Bensul f ur on- et hy PCT/US2011/043929
Fenoxapr op- P-et hyl , Conpound A, Azinsul furon or 5Imazosul furon G anules D,
E and G Using the ingredients shown in Table 2, agueous suspension
concentrates (SC) containing the active ingredients are prepared by

over ni ghtsofaakbinGaRfsecdRi, SR A c AR} Ulll QRSWRRERI I Aok @il REhGI, ¢BlorACt | Ve
i ngredient, Mrwet D425 and Pl uronic P105 in 20 rrf plastic bottles in the

wei ght  preessiark ligssed ah o 9ih PRt ol saaderbhtesiing il t@rtgééll and thedikgdsi-of 9- 10
tines thﬁa\é@&:& W pRhe &eﬂfed?o”ff{%&l' ds%tlﬁ@téﬂtsle&péls e%'ihr%%‘%&'rtﬁ sQé]f'ia%%l b&yiPr epar ed

by dissolving 1 gramof sucrose, 10°granms of a 20% (ww) sol ution of
Cel vol (r )Sumte( éloblyxl|ad1;bhteallmtybphthétlattadietwdfml pifthadeik prd the Tk pploal faCo. , Ltd.)

n wat:er, NA
Iregl siser éd '?: ?tgr eé?a}z)ﬂg)& orsr%ggjawli%glﬁtg %@?E&S@g saceh \%f%l é? The oil
phase (e.atkyl Mygyca)mde&ﬁndmwﬂhe@ofyammeethAgyiatqu@Qrbytaﬂ\iEttﬂafBi eslf& U, registered

trademar k ,of ni.s) s then sl dded to.the ile mxing
w o o SOy ERR e bR Bk S5 ab R LEARERSABITERANNS S0t
rpmto prtguaoel ghosphatewstersahd sicsge eged obfatty deidpl ets in water with a voI une

mean di ameter of 1-3 microns. Once the desired droplet size is obtained,

the suspension, %Qurfﬁ?lmlc{d@\;agt(%thea&i%ge}{t mve%ﬂ{n?gérx?ﬂ}}seé %mﬁ‘ij%sfé’cft 'to“t‘h?tottige m xture

to prepare the final alni'n
i ngr ddi erbmpdiam, fyemt $0ee/kg i MY wke, h)mfersmgﬁpm( ZL(EJ@kgto m(gﬂkgmﬁmosm ng a

Si I verson ous mxture is spray dried in a BUCH 190
spray dry& erablYﬁmgn%?dn?}é%P 8@%@? Siture of 135C and outlet tenperature of 90C
with a feed rate of 300 m/hr to provide solid powder with a residual water

content of frdhe Q)Iiﬂ@amolsmliragmof[ﬂ@rm@nm imi'emtiorr ieslpé@momqsaQCha‘icteat al sanple

o BB B e B kS B S 8 AR e e
The Ki tchl&pemnbney Tk amielscaarohydmatapmelddwfcbrrexmhplstglmsoteaﬁactb@: snedyee the shear

byt n bHE R B o soTo BsD ket P BRE hasnty PRRLEE L ger T

reaches 3fonods, fohexadpigphikyMed ghd carkaxgaikyi@ed celldsiserg nithiel gungrsach #nfes shown in
hase is prepared by dissolving 1 gram of sucrose, 10

Table 2, an a ueou

gr ans of €291 %gfl\'ﬁ/ &WP S&HHWWan@PVB?d{WSZ@@ ﬂ%@p]blfey%r}dﬁf}‘i’“‘%’élthedﬁ’ﬂici

t r ademar kprgtrr&akiis virbsHyermis al revseﬂﬂirdleﬂtldnrhré/\ﬁbﬁf an@iiGacoilar@5s gr am of sodi um
| i gnosul fonate (Borresper se( r) regi ster ed tr aderrar k of Borregaard

Li gnoTech) in_96. r An. oi | se IS, ar ed b di ssolving 1
gr am of fenox:{g? %93‘(1% %PIPPS?]FM? ﬁ\%\?h pr@?eah’é“’?ﬁtlo HyP™ feﬂé‘?‘f J& MVE 18S- U;
regi ser e@laltdoa@sﬁmﬂq@ﬁl Gogmi &) 700T8Re, PrdferBRR @ $0 E/htglfb showky ardeed to the
agueous phase while mxing wth a Silverson high shear 10 m xer for 30

m nutes &f¢ %fﬁ@?@?ﬂhé@é’ﬂ‘%tolfo@%gr pmto produce a nixture of dispersed oil
droplets in water with a volune nean dianeter of 1-3 mcrons. Once the

desired dropl ehe silidewatsr @hn)aaip@gdﬁerbhalg@ﬁme@me PileXe@l inkEntiSR IR brebri N a
BUCHI 190 spray dryer with inlet tenperature of 135C and outl et tenperature
of 90C witH® af %%@@e?‘a?fé’aﬁ’fal%éﬂﬂﬂﬂt? ﬁ?ly{nﬁf Frdgraer Batsyriie distieE T wi th a

resi dual @nasiess i YAt AtanMien? chPeRuME ] BipicaPRNia 8R4 eWoluBleRERREL ort O
25  oligomers include lignosulfonates, alkyl naphthalene sulfonate formaldehyde condensates,
polyvinyl alcohols, polyacrylates, polyethylene oxides, polyvinylpyrrolidones and co-

polymers, derivatives and mixtures thereof.

Preferred solid, water soluble polymers or oligomers of the present invention include
polyvinyl alcohols derived from the hydrolysis of polyvinyl acetate, that vary in the degree of
30  hydrolysis from 87 to 99%, of which Celvol® 205 (registered trademark of Sekisui Chemical

Co., Ltd.) is an example, lignosulfonates of which Borresperse® NA (registered trademark of



15t he total sanple weight. The powder is granul ated using the kitchen m xer
described herein and 12 vt % of water as a binder. The kitchen m xer bl ades
are w appe0 20izdeoqsbasti c tape to reduce the shear exert @dThis2e¢the4ddbades on
the spray dried powder. Final product is obtained by drying the granul es at
30 to 50C until the overall noisture |evel reaches 3% of the sanple weight.
20 Granules H and |I: Using the ingredients shown in Table 2, suspension

concent r Ho@R o RNt Bh&e0s) it E'I?e)@lﬁfpﬁevﬁdlaﬁ@f £Hh@RlSe s'%ﬂf%na% %ﬁﬁl@@hy@é’ m xing 2
grans of 50 wt%actlve i ngredi ents commercial granul es ge g. Brazzos WG and

Qul i ver cwElengianel ahic8 Mg 18129 (stert! tpderaark pbAfroehelicl is Z0ot@slci ds

sol uti ons,@f,. ﬁ@?llﬂersl’(ﬁ:ﬁpaq%é Y&l Mixe AR (BgUgous phase is prepared by dissolving
1 gram of sucroSe, 10 grams of a 20% (w'w) solution of Celvol(r) 205

25(pol yvi nyl al cohol trademark of Sekisui Chem cal Co., Ltd.) in water,
and -51 gram &he sWidi vises Pl AE iBshelsPepsEt Nvegson FagpEre Mat

trademrar ‘%es%ctﬁpﬂhé %‘cﬁeﬁ%ﬁi b @ROREE 3D td 7‘()09g5k E)&@&at% fr‘é{%tl@() toa_ /8, hnphase
(e.g. 44 grans of é%ate - que(r) Me 1 U, gr ered tradenmark

of Cogni €)ost erolerbly fscrrwq,to Bedket wﬂt the Pmirtﬁeél@?é tl}ﬁﬁalsféca’n}mhly ajgiondl g with a
Silverso t mto
v golgﬂo g&ﬂte? Qcﬁa;le g@@ér Jr%ilgo%ge & l{gyﬁgﬁch(?tcoﬁ[}ﬂ{e% leg& 266\)/\%/1{% bt 9199 (h1P

produce m xture I sper ets In water a vol ume mean
di anet er cofipdsit®nmi crons. Once the desired droplet size is obtained, the
suspensi on concentrate of active ingredients are added into the mxture to

prepare final Ilﬁegﬁgfeﬂspr&eéﬁrg & g?é%(@%ll%ﬂﬂla %ld%oﬁlg@ﬁﬁorp& tﬁeﬁérias‘éﬁt_ inlddgbegh ent .

Upon gentle m Xi | ow she ( to 200 er Silverson or | KA
m xerl) t haueayuplpesis propeted by nepngain whtérdle Wﬁeﬁutuhle agatesdispgrsibiieyer wi th i nl et

t enper at yre. of, ﬁé@ﬁg%ﬂ% ifiiich RITBR' B GOl RN of SffhulcALR Of 300

m/hr to ovi de so er W|t a resi wat'er’ cont e om2to 3
wei ght peolabcmrbqlwdlhterae@,pleuonaﬂ@, atnﬁelltlm)b;blegaww ipgrbdipweiagth vtherTihgt powder i s

granul at ed uing ANe KIACRSRLARY ndESCLLARY APLALLANG Faa 0 of water as
a bi nder tcrh n i K& P B ar eg a pecrlly ts% a5t ape to reduce
the sheaﬁncmderrg, Bﬁt noylifhhel tb)] adie aniﬁuvhh;eaﬂpmagohdﬂe z&dv@m\g&arentsr—'rhmaiﬂ product is

bt d | t 30 50 | t | |
0 e as L ahsf e Ao T Dot phip 3t HEhstieb Rl ang Bl By ¢ ' ©V°
G anul es dediret] fﬂlﬁxtﬁfeﬁs gdtieved VERE hidurde Iﬂﬁe&ildlﬁbdilg) prOReNdX sellda@mpositions as

Bensul furon- et hyl , Fenoxapr op- P- et A Azi msulfuron and
| mazosul fRfr SHUHs Feé@iY grbgd ‘%%ﬁﬁﬁyé’“?‘ﬁy tbeEO‘g) ﬁg‘ e preset SRVGRUAMWENS e 96 wt % wt %

penoxsul @Piidnafly Qan be further processed to provide the granule of the present invention.

An example of a stable herbicidal solid composition of the present invention

20  containing built-in adjuvant comprises:

a) an herbicide active ingredient comprising, with respect to the total

composition, from 2 g/kg to 75 g/kg of cyhalofop-butyl;

b) a built-in adjuvant comprising, with respect to the total composition, from

300 g/kg to 600 g/kg of a methyl soyate;

25 c) a solid carbohydrate comprising, with respect to the total composition, from

10 g/kg to 400 g/kg of sucrose;

d) a solid, water soluble polymer or oligomer comprising, with respect to the
total composition, from 10 g/kg to 100 g/kg of an 86-89% hydrolyzed
polyvinyl alcohol;

10-
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e) a solid, water soluble polymer or oligomer comprising, with respect to the

total composition, from 150 g/kg to 600 g/kg of sodium lignosulfonate;

and
f) optionally, other inert formulation ingredients.
5 Another aspect of the present invention concerns a method of controlling weeds by

broadcasting or adding the herbicidal solid composition or spraying an aqueous solution or
mixture made from the herbicidal solid composition into aquatic environments such as rice
paddies, ponds, lakes and streams and the like, for the control of undesirable vegetation. In
this aspect a herbicidally effective amount of the herbicidal solid composition or an aqueous
10 spray solution or mixture made from the herbicidal solid composition is applied to an area of
water to provide suitable control of undesirable weed plants. The herbicidal solid
composition or spray solutions made from the herbicidal solid composition are particularly

useful for the control of grass, broadleaf and sedge-weeds in flooded rice paddies or fields.

An additional aspect of the present invention concerns a method of preparing the

15  herbicidal solid compositions. Granule formulations may be produced using one or more of
the following processing methods: (1) pan granulation, (2) mixing agglomeration, (3)
extrusion granulation, (4) fluid bed granulation, (5) spray granulation or agglomeration and
(6) drum granulation. Also, preparation of granules using a pellet press may be used. The
physico-chemical properties of the active ingredient and additives are important to consider

20 when choosing a process to use. G. A. Bell and D. A. Knowles in, “Chemistry and
Technology of Agrochemical Formulations,” D. A. Knowles, editor, (Kluwer Academic
Publishers, 1998), pages 41-114, describe the types of granules used in agricultural chemical
formulations and provide many references to the production of these solid formulations.
Powder formulations can be produced by vacuum drying, rotary evaporator drying, spray

25  drying, drum drying or other processing methods that are well known to those of normal skill
in the art. In any of the processing methods described herein, optional inert ingredients may
be added to the composition before, during or after processing to improve the processing or to
improve the final quality or stability of the granule or powder. These optional inert
ingredients may include, but are not limited to, flowability additives and anti-caking agents

30  such as, for example, hydrophilic precipitated silicas, hydrophilic fumed silicas and clays,

anti-foaming agents, wetting agents, binders, dispersing agents, solid diluents and carriers.

11-
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There are many examples where solid additives are used to stabilize water insoluble
liquids during processing to make stable powders. Examples of such additives are gelatine,
glycine, casein, water-soluble polymers such as polyvinyl alcohol and polyvinyl pyrrolidone,
and polysaccharides. Some of these applications are described, for example, in US 4,244,836

5 and WO 2006/076943. There have been, however, very limited efforts to stabilize built-in

adjuvants during processing to produce agricultural granules or powders.

A method of preparing the stable herbicidal solid compositions of the present

invention capable of containing high levels of built-in adjuvant comprises:

(1) mixing all solid, water soluble polymers or oligomers and solid carbohydrate

10  ingredients in water to form an aqueous phase;

(2) mixing the built-in adjuvant and oil soluble or oil dispersible active ingredients to

form an oil phase;

(3) adding the oil phase prepared in step (2) to the aqueous phase prepared in step (1)

under high shear homogenization to provide a mixture; and

15 (4) drying the mixture prepared in (3) to provide the stable granule or powder of the

present invention.

The most optimal way of practicing the method above to prepare the stable herbicidal solid
compositions of the present invention can easily be determined by one of ordinary skill in the

art.

20 A preferred method of preparing the stable herbicide granule or powder of the present
invention capable of containing high levels of built-in adjuvant involves taking the mixture
obtained in step 3 of the method of preparation described herein and spray drying it to
provide the stable powder of the present invention which may then be further processed into
the stable granule using a low-shear granulation method such as pan granulation, fluid bed

25  agglomeration or spray agglomeration. Use of such low shear processing methods is

necessary to minimize mechanical damage to the granule and loss of the built-in adjuvant.

Another aspect of the present invention concerns adding one or more pesticide active
ingredients, plant growth regulators or safeners to the herbicidal solid compositions of the

present invention. These pesticide active ingredients, plant growth regulators and safeners

12-



O Pluronic P105 0.14 0.14 0 0.13 0 0 1 Ganules Hand |I were prepared from
the 50 wt % WG products Brazzos herbicide (Spiess- Urania) and Qulliver
her bi ci dewQDo12RomsY, respectively, and contain inert ingcediSeni®o4ieom

15t hose commerci al products. 2 Borresperse NA (sodiumlignosul fonate)

serves as the balance ingredient. Exanple 3 Preparation of G anul es and
Powders of the Present I|nvention Containing Cyhal of op-butyl Spr ay

Dried Powdgrinclddeidae of M6relodah BbRINE SandRd el @leat FMBiRRDMPhS shiAWReduliobabl e 3,
four 20spray dried powders of the present invention are prepared as
descri bedr amhwbigide spnese of an oil-in-water enulsion is prepared by
di ssol ving cyhal of op-butyl in nethyl soyate in the desired proportions. An

aqueous phasesgidbidRbitine tmmlgltbeQadeﬁh@th_@ihlarbp:ktﬁ%nh%oﬁfé%ﬁxﬁfngeftlay di ssol vi ng
sucrose, a 20% aqueous sol ution of polyvinyl alcohol (Celvol(r) 205;

Seki sui  CrEpterenes inclpderlydinghep-gommrarh iegrbaunrinydie. diBofaspenge(r) Na;

Li gnotechinokiifop-cth i NBESHifen 61 Pido RAAS &HoR y@GhOWMIAIERE thRokigm ague0uUs
phase while mxing with a Silverson high shear 5m xef for 30 ‘m nutes at
appr oxi na estefs aml A0Eesr HinM QP briotiMé & Aeestarnandeaminesi asploelber: adigaiignoi | dropl et s
W th 3 Vol e, BRI AP L AinoBlrata, Attt OBR! Bifodibm WeyaEani iR, desir ed
ermul sion size'is obtained, the o'l -in-watet enulsion I's dried using a spray
dryer ( Bibehiurehieldkni280) benpest wdiuwi, bénthindaeh, bamrdbioutldm benzefepar, difemcas of 135

and 85 C AT Ci ] |1l quid.f . /[ hr. The
ol ume. min BrsgRan G Phi gl b BP0, BlnEiiela, "or 1 ng
rangd$ f rcblrRoghandciposufupo)clomazans pnspon, ¢dlopywdidecumyliven.siimayor i ed powder

G ey Gy L D T BUE SRS TSR o o o
Powder s afl-1Y1ectRsezaiid, f¢noxsnifoe)feRrepnanddlipsdBuray Tiyfopdlufageedi ent s Sanp
elb PO%?ernpé—eFt)t?ﬁp f?Jmigxalzgl, Sgyrsgllg%vr\ﬁjﬁﬂrogpy}{vﬂﬁo%l%fr\g{st(ggs\{a\%0 Osa%é,hal ofop Butyl
fomesafen, foramsulfuron, glufosinate, glufosinate-P, glyphosate, imazamethabenz, imazapic,
15  imazapyr, imazaquin, indanofan, ioxynil, ipfencarbazone, isoxaben, MCPB, mefenacet,
mesosulfuron, mesotrione, metolachlor, molinate, monosulfuron, MSMA, orthosulfamuron,
oryzalin, oxadiargyl, oxadiazon, oxazichlomefone, oxyfluorfen, paraquat, pendimethalin,
pentoxazone, pethoxamid, picloram, piperophos, pretilachlor, prohexadione-calcium,
propachlor, propanil, propisochlor, propyzamide, prosulfuron, pyrabuticarb, pyraclonil,
20  pyrazogyl, pyrazolynate, pyrazoxyfen, pyribenzoxim, pyridate, pyriftalid, pyriminobac-
methyl, pyrimisulfan, quinoclamine, quinclorac, S-3252, simazine, simetryne, s-metolachlor,
sulcotrione, sulfentrazone, sulfosate, tefuryltrione, thenylchlor, thiazopyr, thiobencarb,
triafamone, triclopyr, triclopyr-esters and amines, trifluralin, trinexapac-ethyl and

tritosulfuron.

25 Suitable insecticides that may be added to the herbicidal solid compositions of the
present invention include abamectin, acephate, acetamiprid, acrinathrin, alpha-cypermethrin,
alpha-endosulfan, azadirachtin, azinphos-ethyl, azinphos-methyl, bendiocarb, benfuracarb,
bensultap, beta-cyfluthrin, beta-cypermethrin, bifenthrin, bufencarb, buprofezin, butacarb,
cadusafos, carbaryl, carbofuran, carbosulfan, cartap, cartap hydrochloride,

30  chlorantraniliprole, chlorfenapyr, chlorfenvinphos, chlorfluazuron, chlormephos,
chlorpyrifos, chlorpyrifos-methyl, chromafenozide, clothianidin, cyantraniliprole, cyfluthrin,

cyhalothrin, cypermethrin, deltamethrin, diazinon, dicrotophos, diflubenzuron, dimethoate

13-



1.35 2.7 1.35 1.80 Inpurity in technical 0.05 0.1 0.05 0.07 Methyl soyate
43.6 42.2 43.6 43.13 Sucrose 32 32 10 1 Sodium|lignosul fonate 21 21 43 52
Pol yvi nylwal2eiob482 2 2 2 15 Granul es prepared by | ow sheas2gnamseat i on: A
Ferro-tech (16" diameter) pan granul ator was used for pan granul ation. Two
kil ograns (kg) of spray dried Powder C was charged to the pan with a feed
rate of 200 g/mn The pan angle was set at 45 and the pan speed was set at

26 rpm  \ifoRiTurdR Sl e @0bh HARURE YN, SREAYESR RRLAE! HRIAMME Shdiibh &nligg,at i ng t he
pan so that the 20 final mpisture content in the prepared granules is 6

w % The BN pdewdlegita aaplas. steipeneasa sthien, elinrgle.thopgyneid Ltfenpiex.Cc over ni ght
and then fédaﬁl\{ﬁf%s LBE0MEN, BnFhLY B, Rhid6HidnOrehSHRYB, fehftEFaudd (@AM Y&, Si zed

granules. No ol |l separation was detected during the granulation process.
The dri edergriamdéndision-ethel, fensaletbicelipfonil. dignisemidagedcsdiabidei flyeytheisetng at 54 C

for 45V\B?J§1§)f@snﬂlfé:h%21ﬂgtfu% Wa ! %B@%%?ﬁ‘ilotﬁﬂﬁ‘ | B 150 ShafRARGE UPON

re- dlsperS|on I n wat er ore
halofenozide, heptenophos, hyquincarb, imidacloprid, indoxacarb, isazofos, isobenzan,

isocarbophos, isofenphos, isofenphos-methyl, isoprocarb, isothioate, isoxathion, kinoprene,
lambda-cyhalothrin, lepimectin, lufenuron, malathion, methamidophos, methomyl,
methoxyfenozide, mevinphos, mexacarbate, milbemectin, monocrotophos, nitenpyram,

10 novaluron, omethoate, oxamyl, oxydemeton-methyl, oxydeprofos, oxydisulfoton, parathion,
parathion-methyl, penfluron, permethrin, phenthoate, phorate, phosalone, phosfolan,
phosmet, phosphamidon, pirimetaphos, pirimicarb, pirimiphos-ethyl, pirimiphos-methyl,
primidophos, profenofos, profluthrin, promecarb, propaphos, propoxur, prothiofos,
pymetrozine, pyrafluprole, , pyridalyl, pyrifluquinazon, pyriprole, pyriproxyfen, spinetoram,

15  spinosad, spirotetramat, sulfoxaflor, sulprofos, tau-fluvalinate, tebufenozide, tebufenpyrad,
teflubenzuron, tefluthrin, tetramethylfluthrin, theta-cypermethrin, thiacloprid, thiamethoxam,
thicrofos, thiocyclam, thiocyclam oxalate, thiodicarb, thiometon, thiosultap, thiosultap-
disodium, thiosultap-monosodium, thuringiensin, tolfenpyrad, triazophos, triflumuron and

zeta-cypermethrin.

20 Suitable fungicides that may be added to the herbicidal solid compositions of the
present invention include tricyclazole, phthalide, carpropamide, pyroquilon, diclocymet,
fenoxanil, probenazole, isoprothiolane, iprobenfos, isotianil, tiadinil, kasugamycin, flutolanil,
mepronil, pencycuron, polyoxins, validamycin, toclophos-methyl, boscalid, penthiopyrad,
thifluzamide, bixafen, fluopyram, isopyrazam, propiconazole, difenoconazole,

25  fenbuconazole, ipconazole, triadimefon, hexaconazole, azoxystrobin, metaminostrobin,
orysastrobin and acibenzolar-S-methyl. Some of these fungicides may not be effective for
disease control when applied at the timing of an herbicide granule application because fungal
disease propagation and growth cycles may not match the targeted weed growth cycles. The
effective use and application timing of these fungicides can be easily determined by one of

30 normal skill in the art.

Suitable herbicide safeners that may be added to the herbicidal solid compositions of

the present invention include benoxacor, benthiocarb, cloquintocet-mexyl, daimuron,

14-



storage stability testing. There was no caking or oil separation observed
during the stability studies. The granul es show good flowability and the

fl ow charwoter¥®pises renmai n unchanged after storage stalpCriusgomtiogigeng. The
granul es show good re-dispersibility upon dilution in water and di sperse in
3 mnutes wthout any agitation. The granules also show simlar re-

5di spersibility after storage at 54C for 4 weeks. Up to 5 wt % of

hydr ophi lgicicsintd, @@y&@fﬂ)np(ﬁnkj?igga@,sfeﬁdm@&ﬁes&hﬁgfeﬁ‘éiQiiﬁl,i YBadoR, NORTQNS, t he
fl owabi lity/anti-caking, of e final granules. The gr anules listed in Table

4 were priegardd Hepin prcanegragiden-ghdnurigemediahyl angnepatcaMGbin#ON o t hat
descri bedm&%%&ﬂ?haﬂ%m}l@né 9§iaﬁa%etﬁﬁﬂ,%29€%83£ﬁa'zﬁﬁh&fylélﬁ%m b&BEftaclinvent i on

Prepared by Low Shear "Pan 10G anul ation Ingredients Sanple ID Ganule J
G anul e K@eanule L W % W % W % Cyhal of op Butyl 1.80 3.6 5.4 Inpurity in
technical 0.07 0.13 0.2 Methyl soyate 43.13 41.27 39.4 Sucrose 1 1 1 Sodium

l'i gnosul f onat §,ipR1e plant growth regulators that may be added to the herbicidal solid
compositions of the present invention include 2,4-D, 2.4-DB, TAA, IBA,
naphthaleneacetamide, o-naphthaleneacetic acid, kinetin, zeatin, ethephon, aviglycine, 1-
methylcyclopropene (1-MCP), ethephon, gibberellins, gibberellic acid, abscisic acid,
ancymidol, flurprimidol, mefluidide, paclobutrazol, tetcyclacis, uniconazole, brassinolide,

10 brassinolide-ethyl and ethylene.

In addition to the compositions and uses set forth above, the present invention also
embraces the composition and use of the herbicidal solid compositions in combination with
one or more additional compatible ingredients. Other additional compatible ingredients may
include, for example, one or more agrochemical active ingredients, surfactants, dyes,

15  fertilizers and micronutrients, pheromones and many other additional ingredients providing
functional utility, such as, for example, stabilizers, fragrants and dispersants. When the
compositions of the present invention are used in combination with additional active
ingredients the presently claimed compositions can be formulated with the other active
ingredient or active ingredients as herbicidal solid compositions, tank mixed in water with the

20  other active ingredient or active ingredients for spray application or applied sequentially with

the other active ingredient or active ingredients in separate solid or spray applications.

In addition, the herbicidal solid compositions of the present invention may optionally
be blended with other solid compositions containing additional active ingredients to form a
composition containing, for example, a physically uniform blend of granules or a physically
25  uniform blend of powders. This blend of solid compositions may be used to control

undesirable weeds in aquatic environments such as flooded rice paddies and fields.

Surfactants conventionally used in the art of formulation and which may optionally be
used in the present formulations are described, inter alia, in “McCutcheon’s Detergents and
Emulsifiers Annual”, MC Publishing Corp., Ridgewood, New Jersey, 1998 and in

30  “Encyclopedia of Surfactants”, Vol. I-IlI, Chemical publishing Co., New York, 1980-31.

These surface-active agents can be anionic, cationic or nonionic in character and can be

15-



52 52 Pol yvinyl alcohol 2 2 2 Ganules Prepared by Fluid Bed

Aggl oneration: A pilot scale GPCG 1 Fluid Bed G anul ator (manufactured by
G att) wawousedopssp granul ati on processing. 800 g of Porderusemasisehar ged
15to the bowl of the granulator. The water spray rate was set to 15g/ mn
The inlet air tenperature set point was set to 30 C. Water was sprayed for
5 mnutes at 15g/mn The water spray rate was then reduced to 13 g/mn and
cont i nuednipidybd a@erﬂmlﬁingcafgm@ m&euﬁfgla@ém; @us@&ngg@geﬁs a5k Ccab@foden t he

aggl onerates. The agglonmerates were dried with an inlet air t enperature of
40 C f or Tapicehsaifacerasiveseets fchide sdts ghalkyHeHaten pehde dicthipdagmapighes obt ai ned
20uer & iy Adulr ik QG At RN sSifs 3Gk 8fcabum ddboc Allny Hlniiu20 Mesh sieves.
Preferred sizes of - 1+14 mesh’ and -14/+20 nmesh fractions were collected.
The vyi el dikyfphemsd-akelehe priderddgipnaedusisgiich a%mwlppen%@methqubmm son to
-12/ +%4 [ n a oi | exudation
from 'ék he%@’}ﬁﬁ (ggﬁlvsvgégr a{oeb%é@ﬂ%ﬂé‘%leﬁgg%@%ﬁgg %giﬁggwd Em i\Igrl ed in an
oven to aaplekileneshlivoitstdinlkyllegvebof prioarccinatestior agh as @damudhé’%etﬁ’}’lh@ai)ed by
Fluid Bed rati Usin er ic MP ed
Mul ti-Pr ocg%g%gna{%q%ﬁary r%rﬁl%@s Stens asqal%g“ et%rrflal;amrr%l\e(\) er dé 80% h a nozzle
at posi t icopoldméry Of @}nylai@mxeiesmep@pyleme Sdeayalts af mond arQlEdlzgk)mpho@hzdea fluid bed
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Granules D, E and G: Using the ingredients shown in Table 2, aqueous suspension

concentrates (SC) containing the active ingredients are prepared by overnight shaking of

25% solids solutions containing the technical active ingredient, Morwet D425 and Pluronic

P105 in 20 ml plastic bottles in the weight proportions shown in Table 2 and containing steel
10 beads of 9-10 times the weight of the 25% solids solutions. An aqueous phase is prepared
by dissolving 1 gram of sucrose, 10 grams of a 20% (w/w) solution of Celvol® 205
(polyvinyl alcohol; trademark of Sekisui Chemical Co., L.td.) in water, and ~51.7 gram of
sodium lignosulfonate (Borresperse® NA; registered trademark of Borregaard LignoTech)
in 96 grams of water. The oil phase (e.g. 44 grams of methyl soyate - Agnique® ME 18S-
15  U; registered trademark of Cognis) is then slowly added to the aqueous phase while mixing
with a Silverson high shear mixer for 30 minutes at approximately 11,000 rpm to produce a
mixture of dispersed oil droplets in water with a volume mean diameter of 1-3 microns.
Once the desired droplet size is obtained, the suspension concentrate of active ingredient is
added into the mixture to prepare the final aqueous mixture containing 1 gram of active
20 ingredient. Upon gentle mixing at low shear (1000 to 2000 rpm) using a Silverson or IKA
mixer, the aqueous mixture is spray dried in a BUCHI 190 spray dryer with an inlet
temperature of 135°C and outlet temperature of 90°C with a feed rate of 300 ml/hr to
provide solid powder with a residual water content of from 2 to 3 weight percent with
respect to the total sample weight. The spray dried powder is granulated using a kitchen
25  mixer (Black & Decker Handy Chopper HC2000) and 12 wt% of water as the binder. The

kitchen mixer blades are wrapped with plastic tape to reduce the shear exerted by the blades
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on the spray dried powder. Final product is obtained by drying the granules at 30 to 50°C

until the overall moisture level reaches 3% of the sample weight.

Granule F: Using the ingredients shown in Table 2, an aqueous phase is prepared by
dissolving 1 gram of sucrose, 10 grams of a 20% (w/w) solution of Celvol® 205 (polyvinyl
alcohol; trademark of Sekisui Chemical Co., Ltd.) in water, and 51.95 gram of sodium
lignosulfonate (Borresperse® NA; registered trademark of Borregaard LignoTech) in 96.5
grams of water. An oil phase is prepared by dissolving 1 gram of fenoxaprop-P-ethyl in 44
grams of methyl soyate (Agnique® ME 18S-U; registered trademark of Cognis). The oil
phase is then slowly added to the aqueous phase while mixing with a Silverson high shear
mixer for 30 minutes at approximately 11,000 rpm to produce a mixture of dispersed oil
droplets in water with a volume mean diameter of 1-3 microns. Once the desired droplet
size is obtained, the aqueous mixer is spray dried in a BUCHI 190 spray dryer with inlet
temperature of 135°C and outlet temperature of 90°C with a feed rate of 300 ml/hr to
provide a solid powder with a residual water content of 2 to 3 weight percent with respect to
the total sample weight. The powder is granulated using the kitchen mixer described herein
and 12 wt% of water as a binder. The kitchen mixer blades are wrapped with plastic tape to
reduce the shear exerted by the blades on the spray dried powder. Final product is obtained
by drying the granules at 30 to 50°C until the overall moisture level reaches 3% of the

sample weight.

Granules H and I: Using the ingredients shown in Table 2, suspension concentrates

containing the active ingredients are prepared by mixing 2 grams of 50 wt% active
ingredients commercial granules (e.g. Brazzos WG and Gulliver WG formulations) in 8
grams of water to prepare ~20% solids solutions of each, respectively. An aqueous phase is
prepared by dissolving 1 gram of sucrose, 10 grams of a 20% (w/w) solution of Celvol® 205
(polyvinyl alcohol; trademark of Sekisui Chemical Co., L.td.) in water, and ~51 gram of
sodium lignosulfonate (Borresperse® NA; registered trademark of Borregaard LignoTech) in
95 grams of water. The oil phase (e.g. 44 grams of methyl soyate - Agnique® ME 18S-U;
registered trademark of Cognis) is then slowly added to the aqueous phase while mixing
with a Silverson high shear mixer for 30 minutes at approximately 11,000 rpm to produce a
mixture of dispersed oil droplets in water with a volume mean diameter of 1-3 microns.
Once the desired droplet size is obtained, the suspension concentrate of active ingredients

are added into the mixture to prepare final aqueous mixture containing 1 grams of active
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ingredient. Upon gentle mixing at low shear (1000 to 2000 rpm) under Silverson or IKA

mixer, the aqueous mixer is spray dried in BUCHI 190 spray dryer with inlet temperature of

135°C and outlet temperature of 90°C with feed rate of 300 ml/hr to provide solid powder

with a residual water content of from 2 to 3 weight percent with respect to the total sample

weight. The powder is granulated using the kitchen mixer described herein and 12 wt% of

water as a binder. The kitchen mixer blades are wrapped with plastic tape to reduce the shear

exerted by the blades on the spray dried powder. Final product is obtained by drying

granules at 30 to 50°C until the overall moisture level reaches 3% of the sample weight.

Table 2 Ingredients Used to Prepare Granules of the Present Invention Containing

Penoxsulam, Bensulfuron-methyl, Fenoxaprop-P-ethyl, Compound A,
Azimsulfuron and Imazosulfuron

Granule ID
Ingredients D E F G H' I
Wt% Wt% Wt% Wt% Wt% Wt%
penoxsulam 1 0 0 0 0 0
bensulfuron- 0 1 0 0 0 0
methyl
fenoxaprop-P-
ethyl 0 0 1 0 0 0
Compound A 0 0 0 1 0 0
azimsulfuron 0 0 0 0 1 0
imazosulfuron 0 0 0 0 0 1
methyl soyate 44 44 44 44 44 44
sucrose 1 1 1 1 1 1
Borresperse NA® | 51.77 | 51.77 | 51.95 | 51.78 52 52
Celvol 205 2 2 2 2 2 2
Morwet D425 0.09 0.09 0 0.09 0 0
Pluronic P105 0.14 0.14 0 0.13 0 0

! Granules H and I were prepared from the 50 wt% WG products Brazzos herbicide (Spiess-
Urania) and Gulliver herbicide (Du Pont), respectively, and contain inert ingredients from
those commercial products. 2Borresperse NA (sodium lignosulfonate) serves as the balance

ingredient.

Example 3  Preparation of Granules and Powders of the Present Invention Containing

Cyhalofop-butyl

Spray Dried Powder: Using the ingredients and relative amounts shown in Table 3, four

spray dried powders of the present invention are prepared as described. The oil phase of an

oil-in-water emulsion is prepared by dissolving cyhalofop-butyl in methyl soyate in the
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of a flat, non-absorbent hard plastic nmateria
The oil phase is slowly added to the aqueous phase while mlxmg with a Silverson high shear

5 mixer for 30 minutes at approximately 11,000 rpm to produce a fine emulsion containing oil
droplets with a volume mean diameter of 1-2 micrometers (Lm). Once the desired emulsion
size is obtained, the oil-in-water emulsion is dried using a spray dryer (Buchi Model 290)
operated with inlet and outlet temperatures of 135 and 85 °C each, respectively, and with a
liquid feed rate of 300 mL/hr. The volume mean diameter of the dried powder obtained
10 from the spray drying ranges from 2 to 4 |im upon re-dispersion in water. The spray dried
powder disintegrates fairly quickly (in 1 min) in water due to immediate dissolution of the

sucrose and sodium lignosulfonate.
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Table 3 Composition of Powders of the Present Invention Prepared by Spray Drying
Sample ID
Ingredients Powder A Powder B Powder C Powder D
Wi% Wi% Wi% Wi%
Cyhalofop 1.35 2.7 1.35 1.80
Butyl
Impurity in 0.05 0.1 0.05 0.07
technical
Methyl soyate 43.6 42.2 43.6 43.13
Sucrose 32 32 10 1
_ Sodium 21 21 43 52
lignosulfonate
Polyvinyl
alcohol 2 2 2 2

Granules prepared by low-shear granulation: A Ferro-tech (16 diameter) pan granulator was

used for pan granulation. Two kilograms (kg) of spray dried Powder C was charged to the
pan with a feed rate of 200 g/min. The pan angle was set at 45° and the pan speed was set at
26 rpm. Water was continuously sprayed onto the powder while rotating the pan so that the
20  final moisture content in the prepared granules is 6 wt%. The prepared granules were then
dried in a tray oven at 40 °C overnight and then sieved through a sieve stack to remove fines
and any oversized granules. No oil separation was detected during the granulation process.
The dried granules remain stable during storage stability testing at 54 °C for 4 weeks and do

not show significant emulsion size change upon re-dispersion in water before and after
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Granules Prepared by Fluid Bed Spray Agglomeration: Using an Aeromatic MP 1 Fluid Bed

Multi-Processor (GEA Pharma Systems; bottom diameter 20 cm) with a nozzle at position 4
(70 cm above sieve), a spray rate of 25 g/min and a fluid bed temperature of 68°C, a sample
of 3 kg of Granule K were produced from an aqueous mixture containing 48.6 wt% solids
that have the composition described in Table 4 (for Granule K). The granules produced had a

bulk density of 580 grams/liter with 78.4 wt% of the granules having a size >1250 pm.

Example 4 Use of Granules A, B and C for Weed Control in Simulated Rice Paddys

Simulated rice paddies preparation: Two kg of mineral soil and 500 ml of distilled water were

added to the container (4.163 L. (1.1 gallon), 15 ¢cm ht x 20.55 cm diameter, HDPE round

container; for treatment purposes the surface area is calculated as 331 cm? with 1 hectare
equivalent to 10% cm?) and thoroughly mixed with a spatula for 5 minutes to create a smooth

mud mix. Once the mud is mixed, a 3 cm. furrow is made across the middle of the container

to which is added 18 g (0.6 0z.) Osmocote” (registered trademark of The Scotts Company

LLC or its affiliates; 17:6:10 N:P:K). The furrow is then sealed keeping the Osmocote”

below the surface of the soil.

Plant propagation

Weed Plant - Chinese sprangletop, Leptochloa chinensis (LEFCH): In a small container, 80
grams of mineral soil is mixed with 40 milliliters (mL) of distilled water to make a viscous
slurry. Y tsp (2-4000) of Leptochloa seed is added to the slurry and thoroughly mixed to
evenly distribute the seed. Approximately 3 grams of this slurry is placed atop the prepared
mud on one side of each container and spread thinly in a 1-2 cm band across the container.
This yields 25-50 plants per pot. Clear shrink wrap is used to cover the containers acting as a
terrarium. The wrap is held in place by masking tape until the Leptochloa seed germinates, 5
days. The covered pots are kept in the greenhouse at a constant temperature of 18 to 22 °C
and 50 to 60% relative humidity. Natural light was supplemented with 1000-watt metal
halide overhead lamps with an average illumination of 500 microEinsteins per square meter

per second (LE m?s™) photosynthetic active radiation (PAR). Day length was 16 hours.

Weed Plant - Barnyard grass, Echinochloa crus-galli (ECHCG): Once the sprangletop seed
has germinated, a shallow depression is made in the mud parallel to the sprangletop.

Barnyard grass seed is sprinkled along this trench and then covered with white play sand.
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This yields approximately 20-30 plants per pot. At this stage, the plant material is top-
watered with distilled water and kept very moist. Pots are moved to a warmer greenhouse
where the temperature is kept at 26 to 28 °C with the same lighting parameters as described

for the Chinese sprangletop.

Crop Plant - Paddy rice, Oryza sativa subsp. japonica var. M202 (ORYSJ): On the same day
that the barnyard grass is planted, the rice is also directly seeded into the pot mud following
the same methodology. A shallow depression is made in the mud parallel to the Chinese
sprangletop and Barnyard grass and the seed is sprinkled along this trench then covered with

10 white play sand. This should also yield approximately 20-30 plants per pot.

The plants are allowed to grow until they reach 6-8 cm height in 8 days.

Flooding and paddies application methods for herbicide evaluations

Once the plants have reached the proper size (the growth stage of the various species ranged
15  from 2 to 4 leaves) the containers are flooded with distilled water to a depth of 3 cm leaving
1-2 cm of each plant above the surface. Herbicide treatments are applied directly to the paddy
water as granular or liquid formulations at rates adjusted to the surface area. Treatments were
replicated 2-3 times. At intervals, percent visual injury and weed control assessments were
made on a scale of 0 to 100% compared to the untreated control plants (where 0 is equal to no

20 injury or control and 100 is equal to complete death of the plant).
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Present Invention 15 Days after Application in a Sinulated R ce Paddy Tri al
i n the G eenhouse 10 Herbicide Active Ingredient (ai) Treatnent Description

Appl i cat ifgpleRat e ¢@p ableh@de MiarAYR Wedoni®] with C MR YALEFHG endgd srsul f ur on
Ganule H the Present Invention 21 days After Application in a Simulated Rice Paddies
Trial in the Greenhouse

Average % Injury to Plants
Herbicide Active Treatment Application
Ingredient (ai) Description | Rate (gai/ha) | npysy | LEFCH | ECHCG
cyhalofop-butyl Granule A 45 0 0 89
90 0 15 100
180 0 63 100
360 0 100 100
cyhalofop-butyl Granule B 45 0 20 95
90 0 40 90
180 0 40 98
360 0 90 100
cyhalofop-butyl Granule C 45 0 30 92
90 0 95 85
180 0 100 100
360 0 100 100
cyhalofop-butyl | Clincher CA! 45 0 5 5
90 0 10 10
180 0 40 45
360 0 95 75

5 !Clincher®CA (registered trademark of Dow AgroSciences LLC) is an EC formulation
containing 285 grams per liter of cyhalofop-butyl

Example 5  Use of Granules of the Present Invention Containing Penoxsulam,
Bensulfuron-methyl, Fenoxaprop-P-ethyl, Compound A, Azimsulfuron or

10 Imazosulfuron for Weed Control in Simulated Rice Paddies

Simulated rice paddies preparation: Add deionized (DI) water and shredded topsoil to a

standard cement mixer in a 1:1 volumetric ratio and mix well to create a smooth mud
mixture. The mud moisture content may be checked in the following manner by using a 15

15  centimeter (cm) in diameter circular piece of a flat, non-absorbent hard plastic material.
Place 380 ml of mud in the center of the plastic circle. Mud at the desired moisture content
should spread to perfectly inscribe the circle. If the mud spreads beyond the circle’s

perimeter, it is too moist, and more topsoil must be added to the mud. If the mud does not
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17.5 ntl1 72 35 nt 1 94 inmazosulfuron Ganule | 45 95 96 90 90 98 int =
no test conducted Exanple 6Use of G anules of the Present |Invention

Cont ai ni goQyteaiopfsop- butyl for Weed Control in R ce Padeceascoriom®2di el d
Field trials were conducted in rice using standard herbicide small plot
research 15net hodol ogy. Pl ot size was 2 n2 using 1.6-mdianeter rings
placed into the paddy soil with capability for flooding. There were 3

replicat @sreReio thil ERLIBRhe HOR, if 1sG6o & AR WRR: 19T WML mbkS bOAdB@ I mey! t ur al
practices for fertilization, seedlng, wat ering, flooding and nmai ntenance to

ensure gaWhNsyMEIOIbIo Wi rRlfopILAHIE CoTRS! WStHES CRat is seltiensd ap flgggriledndi t i ons
T . h
oncity el PGB ARERLEBLNER (ABhy 0 DRI LEFERLY LG "E or i on

bef or e t neatarent7:@pPNiFCKRL ire AddeM\ftethe B@w@abmmtaampm. Ieatli @n gadsn)coheluict ed,
ring plot er was induced to 3 to 7 cn1dg§th The atﬁllcatlon timng was

at 1 Po @tﬁééﬁ sgiarctess HBRYE myar agH4BE: IOf FEdMRR MRS MRt ASECAter e

cal cul at edichiasgds ON @Peminf I KectafCequAhREA t@ NOB’RERBNERS TS0 mlGaRd BNt S Wer e
applied into the rice paddy sojl rin hand and ring plot water was

mai nt ai néyxfe igadggdyo @ﬁf‘éfé%ﬁl?’f filiredf h qﬁféatfrf@?% a@p)&ﬂcp%m%ﬁtaﬂwﬂhe nts were

rated as GRRNRETEdreh@ sbgattbdadt $hlclt QP14 badhldfSent AnMpssial, weed control
was scored on a scale of 0 to 100 percent where O corresponds to no injury

and 100 corresponds to conplete kill. Tabl e 8 shows the biol ogica
ef fi cacy L&At BioBagdtant applications of the various treatments applied

di recpl y wQdtig pﬁﬂ)ﬁé(ch\ﬁﬁﬁ %m@@hog{aar@g' hélis (VRO ﬁtlhﬁ@&all I8Raihdr] & ori¥AS
conduct ed on paddy rice SW, sprangletop and barnyard gr ass
(ECHCG) &h anrm} §@ﬁls\ﬁaf‘¢‘b‘ﬁ@ Hppiliilkari(ah) 9%&6@@12614 W@S?’h@l T8RS 3-VBIGOYA STury.

conpar i Sopsh bEMHGRRbrid el & LAdGOABTRY Girf) ana T o1y R BN oaetvbrﬁ? dRfribute the
cyhal of op-butyl (dincherc)lKG was included i'n“this flooded rice paddy

field trisedd ATprexiappily Eatimonf thitsburyds plapalsied bapehacgmadsn ofe gettdneg
i ngr edi e%Eclpc%htanl%{:guﬁlrsﬁre(l(gﬁﬁlﬁ?ﬁ)a 2P mn' tﬁqd across the container. This yields 30-50

15  plants per pot. Clear shrink wrap is used to cover the containers acting as a terrarium. The
wrap is held in place by masking tape until the Monochoria seeds germinate, 7 days. The
covered pots are kept in the greenhouse at a constant temperature of 28-32 °C and 50 to 60%
relative humidity. Natural light was supplemented with 1000-watt metal halide overhead
lamps with an average illumination of 500 UE m?s’ photosynthetic active radiation (PAR).

20 Day length was 16 hours.

Weed Plant - Barnyardgrass, Echinochloa crus-galli (ECHCG): The barnyardgrass is soaked
in DI water for 24 hours, rinsed, and drained before planting to remove growth inhibitors and
enhance germination. Once the monochoria seed has germinated, Barnyardgrass seed is

25  sprinkled in its designated section, covered with 2 cm of 18 mesh fine sifted mineral soil, and
labelled for identification. This yields approximately 20-30 plants per pot. At this stage, the
plant material is covered with clear shrink wrap acting as a terrarium until the plants begin to
germinate. The cover is removed once the barnyardgrass begins to emerge. Plants are reared
in a greenhouse where the temperature is kept at 28-32° C with the same lighting parameters

30  as described for the monochoria. The plants are allowed to grow until they reach 5-9 cm

height in 8 days.
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20 WD 2012/ 009489PCT/ US2011/ 043929 Tabl e 8Crop Tol erance and Percent Wed
Control using G anules of the Present Invention - 28 Days after Application
in a R cewbadyo4sval in the Field Herbicide Active | ngPediusSae110a&iopro
Treatment Description Application Rate (gai/ha) Average % Injury to Plants
ORYSW LEFCH ECHCG cyhal of op-butyl Ganule J 100 O 100 99 150 0 100 100
225 0 100

Weed Plant —Jungle rice, Echinochloa colonum (ECHCO): The Jungle rice is soaked in DI
water for 24 hours, rinsed, and drained before planting to remove growth inhibitors, and
enhance germination. Once the monochoria seed has germinated, Jungle rice seed is sprinkled
in its designated section, covered with 2 cm of 18 mesh fine sifted mineral soil and labeled

5 foridentification. This yields approximately 20-30 plants per pot. At this stage, the plant
material is covered with clear shrink wrap acting as a terrarium until the plants begin to
germinate. The cover is removed once the jungle rice begins to emerge. Plants are reared in a
greenhouse where the temperature is kept at 28 to 32 °C with the same lighting parameters as
described for the monochoria and barnyardgrass. The plants are allowed to grow until they

10 reach 5-9 cm height in 8 days.

Once the plants have reached the proper size (the growth stage of the various species ranged
from 2 to 4 leaves) the containers are flooded with deionized water to a depth of 3 inches
submerging plants 80-100%. The outside of each container is measured and marked at a 3”
flood line with a black permanent marker to eliminate water level variability. The granules
15  are pre weighed based on the rate of the active ingredient to be applied on a per unit area
basis, placed in 30 ml vials, and capped. Herbicide treatments are applied directly to the
paddy water as granular formulations. Treatments were replicated 3 times. Percent visual
injury and weed control assessments were made on a scale of 0 to 100% at the specified
number of days after application by comparison to the untreated control plants (where 0 is

20 equal to no injury or control and 100 is equal to complete death of the plant).
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100 300 O 100 100 cyhal of op-butyl Ganule K 100 0 99 85 150 0 100 92

225 0 100 100 300 0 100 100 cyhal of op-butyl Granule L 100 0 93 13
WO 2012/009489 PCT/US2011/043929

Table 6 Percent Weed Control with Granules of the Present Invention 21 Days after
Application in a Simulated Rice Paddy Trial in the Greenhouse

Average % Control
Herbicide Active Treatment Application
Ingredient (ai) Description | Rate (gaiha) | \iogva | ECHCG | ECHCO
penoxsulam Granule D 10 100 73 77
20 100 92 87
bensulfuron-Me Granule B 17.5 98 13 30
35 99 75 55
70 100 85 70
fenoxaprop-P-Et Granule I 21.5 1 58 100
43 3 100 100
86 82 100 100
Compound A Granule G 25 100 28 70
50 100 90 100
100 100 100 100
cyhalofop-butyl | XGA-2444' 75 0 52 57
150 0 80 77
300 10 100 100

' XGA-2444 is a KC1 granule formulation containing 18 g/kg of cyhalofop-butyl and 115
5 g/kg of the petroleum derived adjuvant ditridecyl phthalate (Clincher®1KG from Nippon
Kayaku Co., Ltd. of Japan)

Table 7 Percent Weed Control with Granules of the Present Invention 15 Days after
Application in a Simulated Rice Paddy Trial in the Greenhouse

10

Average % Control

Herbicide Active Treatment Application
Ingredient (ai) Description | Rate (g ai/ha) MOOVA | ECHCG

azimsulfuron Granule H 17.5 nt’ 72
35 nt' 94
imazosulfuron Granule I 45 95 96
90 90 98

nt = no test conducted

Example 6  Use of Granules of the Present Invention Containing Cyhalofop-butyl for
Weed Control in Rice Paddies in the Field

Field trials were conducted in rice using standard herbicide small plot research
15  methodology. Plot size was 2 m’ using 1.6-m-diameter rings placed into the paddy soil with

capability for flooding. There were 3 replicates per treatment. The rice crop was grown
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150 0 97 30 225 0 99 94 300 O 100 96 cyhal of op-butyl XGA-24441 100 O 95
85 150 0 97 90 225 0 100 94
WO 2012/009489 PCT/US2011/043929

using normal cultural practices for fertilization, seeding, watering, flooding and maintenance

to ensure good growth of the crop and the weeds under seeded rice conditions in Taiwan.

Rice was Japonica type that was sown directly into the rice paddy soil rings. Ring

plot water was kept under saturated soil condition before treatment application. When

5  treatment application was conducted, ring plot water was induced to 3 to 7 cm depth. The
application timing was at 1 to 3 leaf stages of barnyardgrass. Treatment applications were
calculated based on specific use rates on an area basis. Treatments were applied into the rice
paddy soil rings by hand and ring plot water was maintained at 3 to 7 cm depth after
treatment application. Treatments were rated as compared to the untreated control plots.

10 Visual weed control was scored on a scale of 0 to 100 percent where 0 corresponds to no

injury and 100 corresponds to complete kill.

Table 8 shows the biological efficacy of broadcast applications of the various
treatments applied directly to the paddy water as granular formulations. The trial was
conducted on paddy rice (ORYSW), sprangletop (LEFCH) and barnyard grass (ECHCG) and

15 used various application rates of cyhalofop-butyl. A comparison treatment using a
commercial granule formulation of cyhalofop-butyl (Clincher®1KG) was included in this

flooded rice paddy field trial. The application rates are based on the grams of active

ingredient per hectare (gai/ha) applied.

20
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Kayaku Co., Ltd. of Japan).

Example 7

10

g/kg of the petroleum derived adjuvant ditridecyl phthalate (Clincher "1KG from Nippon

Use of Powders of the Present Invention for the Preparation of Aqueous

Spray Mixtures and Their Use in Foliar Spray Applications to Control Weeds
in Rice Paddies in the Field

Field trials were conducted in rice using standard herbicide small plot research

methodology. Plot size was 1 m’ using .56 meter diameter rings placed into the paddy soil

with capability for flooding with water. There were 3 replicates per treatment. The rice crop

was grown using normal cultural practices for fertilization, seeding, watering, flooding and

maintenance to ensure good growth of the crop and the weeds under seeded rice conditions in

15

Taiwan. Rice was Japonica type that was sown directly into the rice paddy soil rings. Ring

plot water was kept under saturated soil condition before foliar application. The application

timing was at 3 to 4 leaf stages of barnyard grass. Treatments were applied by broadcasting

foliar treatments with a backpack sprayer under compressed air at 30 psi pressure. Two

nozzle booms using TEE JET — 1101LP with a 50-cm distance were used for foliar

20
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ORYSJ LEFCH ECHCG cyhal of op-butyl Powder A 45 0 0 O 90 0 80 7 180 0 97
87 360 0 100 99 cyhal of op-butyl Powder B 45 0 0 O 90
WO 2012/009489 PCT/US2011/043929

(L/Ha). Treatment applications were calculated based on specific use rates on an area basis.

Ring plot water was re-introduced to 7 to 10 cm depth 24 hours after foliar application.

Table 9 shows the biological efficacy of spray applications using aqueous spray
mixtures prepared from Powder A and Powder B. The trial was conducted on paddy rice
5 (ORYS)), sprangletop (LEFCH) and barnyard grass (ECHCG) and used various application
rates of cyhalofop-butyl. A comparison treatment using a commercial EC formulation of
cyhalofop-butyl (Clincher®100EC) was included in this flooded rice paddy field trial. The

application rates are based on the grams of active ingredient per hectare (gai/ha) applied.

10 Table 9 Crop Tolerance and Percent Weed Control with Cyhalofop-butyl Aqueous Spray
Mixtures Prepared from Powders of the Present Invention, 15 days After Foliar
Application in a Flooded Rice Paddy Field Trial.

Herbicide Applicatio Average % Injury to Plants
. Treatment
Ac.t ve Description i Rate (g
Ingredient (ai) ai/ha) ORYSJ | LEFCH | ECHCG

cyhalofop-butyl Powder A 45 0 0 0
90 0 80 7

180 0 97 87

360 0 100 99
cyhalofop-butyl Powder B 45 0 0 0
90 0 47 7

180 0 92 63

360 0 98 95
cyhalofop-butyl | Clincher®100EC’ 45 0 0 0
90 0 60 0

180 0 95 17

360 0 99 97

! Clincher® 100EC (registered trademark of Dow AgroSciences LLC) is an EC formulation
15  containing 100 grams per liter of cyhalofop-butyl.

20
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0 47 7 180 0 92 63 360 0 98 95 cyhal of op-butyl dincher(R)100ECL 45 0 O
0 900600 180 0 95 17 360 O
WO 2012/009489 PCT/US2011/043929

What is claimed:
1. A stable herbicide granule containing built-in adjuvant which comprises:

a) an herbicide active ingredient selected from the class of ACCase or
ALS enzyme inhibitors comprising, with respect to the total composition, from 1

5 gram per kilogram (g/kg) to 200 g/kg;

b) a built-in adjuvant comprising, with respect to the total composition,

from 50 g/kg to 750 g/kg;

c) a solid carbohydrate comprising, with respect to the total composition,

from 10 g/kg to 700 g/kg; and

10 d) a solid, water soluble polymer or oligomer comprising, with respect to
the total composition, from 50 g/kg to 700 g/kg, with the proviso that the solid
carbohydrate and the solid, water soluble polymer or oligomer must together comprise

at least 200 g/kg of the total composition.
2. A stable herbicide powder containing built-in adjuvant which comprises:

15 a) a herbicide active ingredient selected from the class of ACCase or ALS
enzyme inhibitors comprising, with respect to the total composition, from 1 gram per

kilogram (g/kg) to 200 g/kg;

b) a built-in adjuvant comprising, with respect to the total composition,

from 50 g/kg to 750 g/kg;

20 c) a solid carbohydrate comprising, with respect to the total composition,

from 10 g/kg to 700 g/kg; and

d) a solid, water soluble polymer or oligomer comprising, with respect to
the total composition, from 50 g/kg to 700 g/kg, with the proviso that the solid
carbohydrate and the solid, water soluble polymer or oligomer must together comprise

25 at least 200 g/kg of the total composition.
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99 97 1 dincher(r) 100EC (registered trademark of Dow

AgroSci ences LLC) is an EC formul ati on 15contai ning 100 grans per liter of
cyhal of opwbubidoood9 What is clained: 1.A stable herbi cipde/use@noi29

contai ning built-in adjuvant which conprises: a) an herbicide
active ingredient selected fromthe class of ACCase or ALS enzyne
inhibitors conprising, with respect to the total conposition, from1l 5gram
per kil ogram 69/ kgihd @npB8Qi&H &Wlaims 1 or 283 which diel Herﬂld?déiﬂilUé/ﬁ‘igfed&m hi Si ng,
with respect to the total conposition, from50 g/kg to 750 g % c) a
solid cantehyghedalofimhitdi prgoxsuianh bensylfeer-nedt. iga msailypn, e@fﬁ%%mr%n from
10 g/ kg Qgﬁ%ggmgﬁkgemkpd 10d)a solid, water soluble polyner or oligoner
conprising, wth respect to the total conposition, fromb50 g/ kg to 700

g/ kg, with the proviso that the solid carbohydrate and the solid, water

sol ubl e pol ynér  or L Gogpautomefdilaims dex Rap Whishpie twdt-madjvyanids 8¢/ kg of t he
total sconpaficiidftearnic fiyid.abl e herbicide powder containing built-in adjuvant
whi ch conpri ses: %Sa)a her bi ci de active ingredient selected fromthe class
of ACCase or ALS enzyne inhibitors co r|S|ng with respect to the total
conposi tion, Prom thegioawpden «fi(lygedimr ¢dn kREhths bz'ébmg”ﬂk’dantb*)%el%mofe in
adJUVantt&&ﬂﬁébﬁé5@&ﬂdﬂ&&h&&ﬁ@§ﬁﬁmk%y&h&n&ﬂﬁQbaﬁﬁﬂﬁP&h&&Pﬁnnéﬁ@n150 g/ kg to
750 g/ kg; 20c)a solid carbohydrate conprising, with respect to the total
conp05|tmﬁﬁmcﬂ?%hﬁan@F%@ﬂ%@r®003g¢«§wraﬁﬁﬂdWéb§6ﬂK@» wat er sol ubl e pol yner
or oligonmer conprising, wth respect to the total conposition, from 50
g/ kg to 700 gkkg, Yiddonipbgu®t Q\uiisimstiRAL if RBich e sdlisarbaudieat ¢ and the
solid, water soluble polynmer or oligomer nust together conprise 25at | east
200 dPkg Nesmosaseharide a2 dgipasrei on. WO 2012/ 009489PCT/ US2011/ 043929

3. The conposition of Claims 1 or 2 in which the herbicide active

i ngredient is7at |”ﬂ§33501r@8§t1&f of@Y gl Af R PP Whith theRBAPXIBUIFMate is sucrose.

bensul furon-nmet hyl, azi msul furon, |nazosulfuron or fenoxaprop-P-ethyl.

4. The conp05|t|on of C ai.ns h the built-in a ant is a

wat er - 5i i s€i bl e rgAwPELeY ‘éﬂfﬁﬂm P in wijeh @Bﬁ?}@s?’vﬁeb ®dains 1 or

2 in whi gbiyhleeodighbinet B oAclHruNEHB thah SnOBE: QinosIoRatt, N 1RRE1 Atotd] pedr ol eum
derived paraffinic hydrocarbon, a petroleum derived aromatic hydrocarbon, a

pl ant de@ﬂVéHﬂﬁﬂPbH?“%mE%eE%mé@@@Weé@“%mﬁWant derived oil. 6. The
conposition of Clains 1 or 2 in which the solid carbohydrate is a
10nongsacchar pde oA s@abRiheasdi@Edld@omposition coftainlipebuEIOM AR vihG/icd C ainms 1
or 2 in which the solid carbohydrate is sucrose. 8. The conposition
of O ai mCYMBHSE) aim 2 in which the solid, water sol uble polymer or ol i goner
is one or nore than one of a Ilgnosulfonate a pol yvinyl al cohol or an

al kyl napht hal ene gul f cnatsididrsertdehyaehcangdpishior thelOFAmslaabl e
her bi ci dal solid composition containing built-in adjuvant which conpri ses:
a) an herbicide sel ected fron1tﬁ% conpounds of tQ@zthe Formul a

R X Y
y N 4
| o 1
X X
Ar N COOH Ar N COOH
wherein
20 Ar represents a phenyl group substituted with one to four substituents

independently selected from halogen, C;-Cg alkyl, C;-Cs alkoxy, C,-Cy
alkoxyalkyl, C,-Cg alkylcarbonyl, C;-Cg alkylthio, C;-Cg haloalkyl, C;-Cs
haloalkoxy, C,-C,4 haloalkoxyalkyl, C,-C¢ haloalkylcarbonyl, C1-Cg
haloalkylthio, -OCH,CH,—, -OCH,CH,CH,—, -OCH,0-, or

25 —OCH,CH,0—;
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NH2NH2 RX NI Y lor | Ar NCOOHAr NCOOH wherein 20Ar represents a phenyl group
substituted with one to four substituents independently selected from

hal ogen, vwD-2C8/@b48yl , Cl- C6 al koxy, C2-C4 al koxyal kyl, eeT@B2@lloyisear bonyl ,
Cl-C6 al kylthio, Cl-C6 hal oal kyl, Cl-C6 hal oal koxy, C2-C4 hal oal koxyal kyl

C2- C6 hal oal kyl car bonyl, C1-C6 hal oal kyl t hi o, -OCH2CH2-, - OCH2CH2CHZ2-,

- OCH20-, or 25-0CH2CH20-; R represents Hor F, X represents O or vinyl;

Y represents O, vinyl Qefi@th9XYor@nd their salts and esters; 5conprising,
with respect to the total conposition, from1l gram per kilogram (g/kg) to

200 g/ kg; b) a built-in adjuvant conprising, with respect to the
total conposition, frontBOTGIRY J[‘HV*FB" g/ kg; c) a solid carbohydrate
conprising, with respect to the total conposition, 10from 10 g/kg to 700
g/ kg; and d) a sof iegresovdd €1, vidol dtlvhetho39f anaer or ol i goner conpri si ng,

with respect to the total conposition, from50 g/kg to 700 g/kg, with the
provi so that the S@| | dltcaa%ort]%dr ate and the solid, water soluble polyner or
ol i gonmer must toge RHEPHE8hpri<Se at | east 200 g/ kg of the total conposition.
1510. The conposition of Claim9 wherein the herbicide is a conpound of the
fol | ow ng str oatprsgg, witlDEsBecivaheionl Boreppsailos, fidnorl garCperddlogtakyle/kgy @up. 11. A
nmet hod of con%d)l/{(i,ng undesirabl e vegetation in an aquatic environnment 20
whi ch conpri sés $roadcast | ng, spraying or adding an herbicidally effective
anount of the conposition of any one of Clains 1, 2, 9 or 10 to an aquatic
envi ronment ei t herbbef crtwmile madgeamgeompriafg, evitheespeq enibhe tadl comeositnaiesi r abl e
veget ati on. rong)(éLZA(O%QA}%JP / US2011/ 043929 12. A method of controlling
undesi rabl e vegeta ¥oh'a N a”t¥ooded rice paddy whi ch conpri ses
broadcasting, spraying or adding an herbicidally effective anount of the
conposi tion of anycone agbliCtabohydie @mp@siog, With egpeeirio dguettl compnsifigonnent
eith before ) energence of the undesirable vegetation.
513. ilbmet hod gﬁggi(g%/ggﬁ)ngé({%é’gggbl e herbicidal granule conposition of any
one of Clains 1, 9 or 10 which conpri ses: a) mxing all solid, water
sol ubl e polyners od ol iagohdrstanduble pplimeaetydlsgaeratompiipige.edibemtpsctitn wat er
to forman aq . ] Xi i ]t-i j t and oil
<ol ubl o or o ﬁ%g@?p@?@?ﬁ?%n, from. 50 Do 10 408 ML biboids D @MY AR
carbohydrate and the solid, water soluble polymer or oligomer must together comprise

at least 200 g/kg of the total composition.

15 10. The composition of Claim 9 wherein the herbicide is a compound of the

following structure

NH;
/ Cl
N COOR
Cl F
OCH;
wherein R equals H or a C;-Cs alkyl group.
11. A method of controlling undesirable vegetation in an aquatic environment

20 which comprises broadcasting, spraying or adding an herbicidally effective amount of the
composition of any one of Claims 1, 2, 9 or 10 to an aquatic environment either before

emergence or after emergence of the undesirable vegetation.
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10i ngredients to forman oil phase; c) adding the oil phase prepared
in step b) to the aqueous phase prepared in step a) under high shear
honopgeni 2s0i20r2/0048pr ovi de a m xt ure; d) drying tRreTRIS2e1/0439pY epar ed
in c) to provide the stable powder; and e) agglonerating the stable
powder prepared in d) by a | ow shear 15granul ati on process. 20
12. A method of controlling undesirable vegetation in a flooded rice paddy which
comprises broadcasting, spraying or adding an herbicidally effective amount of the

composition of any one of Claims 1, 2, 9 or 10 to an aquatic environment either before

emergence or after emergence of the undesirable vegetation.

5 13. A method of preparing the stable herbicidal granule composition of any one of

Claims 1, 9 or 10 which comprises:

a) mixing all solid, water soluble polymers or oligomers and solid

carbohydrate ingredients in water to form an aqueous phase;

b) mixing the built-in adjuvant and oil soluble or oil dispersible active

10 ingredients to form an oil phase;

c) adding the oil phase prepared in step b) to the aqueous phase prepared

in step a) under high shear homogenization to provide a mixture;

d) drying the mixture prepared in c) to provide the stable powder; and
e) agglomerating the stable powder prepared in d) by a low shear
15 granulation process.

20
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