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Borreg®ard Li gnoTech) tegstharcomprisepit leash A0 ﬂk&@/ﬂﬂlmphftdmpéﬁ@ sul fonat e
f or mal dehyde condensates of which Morwet(r) D425 (registered

trademark of Ahﬁ@t@ermﬁ@ﬂ&"tﬂeﬁwr@éhtﬂ%@rﬁﬂh@mnc@ﬁldaﬁ]@ﬂtﬁ@bfyg%ﬁtﬁ'cﬂhngdﬁnﬂéq‘ﬁﬂﬁ]é ves
and m xtures thereof. The solid, water soluble polyner or oligomer of

the presertfeSHigRH JogHuRtG ﬁﬁ‘f‘t‘@'@%ﬂt by Eipe e P%'B‘ﬁ’é&lts'”]t‘b"otnﬂ’és“c“&s &r spray

conposi t i GBlutidrs ABRRE o HORRrgéilA solﬁlrcgﬁlﬁés@t%yfofr h {Ehllti}ﬁl apPlicatths Gdck ds
and nost preferably from 150 to 600 Wg, with provi so that the

sol i d carHQHVEF%?%W%H&OWH%”@HWF&MOWHFE?W@SW&H@éwﬁﬁtyner or ol i goner
must together conprise at |east 200 g/kg of the total conposition. In
a typidsal procadathe afpect qﬁ[tetpmsa':m: gwtnhmn salcels £ methosboftfrepariag the eebicidal
present |nve t|o se is repared by mi xing in water
the water "2 8 8m%9n%&ﬁh¢hi} i%?%ﬁ?%p?ﬁgFedlents i ncl udi ng, but not
limted to, the solid water soluble polynmer or oligoner, the solid
carbohydrate and, optionally, any oil insoluble active ingredient and



total conposition, from 150 Wkg to 600 g/ kg of sodiumlignosul fonate;
and Opt'°ﬂ965¥nm&h§§r inert formulation ingredients. SQQQ%ﬂsﬁ ﬁi@?&t
of the present i nvention concerns a nethod of controlling Weed
broadcasting or adding the herbicidal solid conmposition or spraying
an aqueous solution or m xture made fromthe herbicidal solid

conposition into.a i C envi uch as rice paddies onds
| akes and st re‘éﬁﬁ?“&}ﬁ%} FHE PR entﬁ?‘t"fWZ'O%&ff{eF vty 8§1th‘1§‘?§|
veget at i odiffi¢ult tb bifstiadpaply @ clops blwilmtelmswfmﬁmmmnmmlaﬂﬁ t he

hgrbicidal oI|d c§ 05|ﬁ|on or. ?n a % é 1 % tion or

m xt ure mSoECPE YRR ANSACHYS tpgrEdipn Ssad?f‘ ] ‘i‘“é A% e BT an
area of WakzﬁmPlet ovhpu arbicide guuhilealbbcmcfsan:tlfsai to@f;ntmmdealis nﬂthﬂoeed/y&e@ ;mieant S.
The herbl solid com it sol omth

or bi e P am el s SETRS BilosPa saiiRE e PRyt AREP ¢ e Vebshf o
of grass, terpadill wafndinde s@dt)ele daed sontaat \fvit.lopieh&dolragcearmgdpb]emomr For

fields. An ad 0 ect .0

et hod of JEnah P o B i S RLCRE Rt RS Sher Bl P e
formul ati gmsulmayqdum ibe ostet e Huilisn adjuvamao provmlml-e nodesdatyalefiadry andiupgrke of
processin 0 n Iatlon a ner.ati on,
(3) extr ug}egﬁ}bécrl e nlﬂ (ﬂ'{ a:g& w&%s paes%oﬂ 0 ac Hp]ol)é tleivglrs] op\?%e)% conr_ro

gr anullét i Gnangles guyire capalze Dﬁmnlamdlg(h@l ldqelarmt gmhmuzidauvtamm can/tiffsounproved
preparati n in t

Py co- chaey bR e RO ARE £ PR R 0 e e ol anye
are i npor edhve lltgwdwhmugxar@@dmbbusxshoom ng a process to use. G A
Bell and D. A. Knowles in, "Chem stry and Technol ogy of Agrochem cal
For nul ati ons, "yl soff cdﬁ{b%}%&ﬁ of ! blteggnt 1n(réguHM\§re th%g%ﬁml@cmgl' shers,
1998), pages 41-114, describe the types of granules used in

agri cul t uFFRPASHIens ‘29&15‘1“!1’(&3%‘[3&@8%1(‘%“53?#16 insH ingrdiéentyeang inchile gigpdess to t he
produgti 0gisffrsibld @28u1sD bindlsifiiEth AhdsORvdeROMERIe how ey AliRnge.can be
produced by vacuum drying, rotary evaporator dryi ng, spray 95dry|ng,
drum dryi ng or her. processi ng net hod re wel |

o “or ral "okt | SRS RE o e Hota farotfis RS e sty ad

descri bedcheiieillp to mp tnvixomhenits i which nigy ki [ﬁﬂil_Sedrm& sthd. aﬂdﬁﬁibﬂﬁy inblades

conposi ti ore r| n afte cessj.n npr ov.e :

o obessi ndeamrgoToratas i ortiethegRiePr Eg e s I Gpe. pueutarty
granul e omqlpd)mgmmenEMGas o fifuidnaive ingedienton g tiguld Buittsn ayvahtncl ude, but
are not linmted to, flowability additives and anti-caking agents
30suchgas, fory afmlo% spoltH Pl B BRI Gl r%meavéls offli gphi 1 c
f umed 5| i cas an ant | am ng agents, agents,

bi nders, @Jsm?@thgusa@émc@lbl@@pm of Wll@l@ﬁb@y@mfd amh@neloemgre ofasolid, There
are many eXanphee MRS oS8l kddehEStaiSe e S8l BnpbARinl dufify WAt er

i nsol ubl e 't qui ds “duri na pr ocgsm nggkit 0 FraEeest aﬁ gv\ﬁerns anpl es
of such agu@P¥RHEESNGplerage| atine, gl yci ne, casein, wat er-sol ubl e

pol ynmers such as pol yvi nyl al cohol and ponvinyI pyrrolidone, and

pol ysacchari dege bSﬁlIT@Jn@leﬁJiﬂﬁ%i FRRLA CRL RS AL HRFSLE Eil@’ﬂ«. jid Rive

exanpl in US 4,244, 836 5and WO 2006/ 076943. There have been,
however, VERFSR APEED dFPER: §548 cUPABRRIAR BTG ¥ PSP Hur i ng
proceSS|nghgﬁmproduce agricultural granules or powders. A net hod

of preparing the stable herbicidal solid conpositions of the present

i nventi on Capaﬂle%el%lm e(%?t;iv%l ec@enpolgﬁe %reﬁent dnvenI n may be se]B(ftg(fiiirm 1 %e

conpri ses: ng al er 2 po mers or
ol i gomer s Aédsesadeiyd cmz;lnwhtychlmlasgo emzryguee!dmt&mt lass nf hvalmadestoothfeo\dm an

aqueous p sol ubl e
or ot Gaagcge syt S LolBk B B R T it <010

addi nQOt hberbncide ptteve engpdiepaméithiare kavepin(iRg art © theh‘éopiquebim” ]:oétrh:sxdes
prepared | ;88 88 drddor HRASS o HoR PSR, RASRYRIARN RifB20LRY! de @
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may include one or nore of an herbicide, an insecticide, a fungicide
a pl ant gromﬁh r%gulator or an herbicide safener.

her bi ci des™ $*’be added to the herbicidal solid coﬂ%ﬂg$?igﬁ§n3f
t he present |nvent|on i ncl ude cl odi naf op- propargyl, clethodim

cycl oxydi m dicl of op- et hyl , 5f enoxapr op-et hyl + i soxi di f en- et hyl,

pi noxaden, sethoxydln% tepraloxyd|n1 tral koxydirn, 2,4- D esters and
ani nes, 2, hgloyriepcmiethyl hajexyhonsB sty l. areemaifop rEapadwizators GFipaipfop-P-ethyl,

aci fl uorf izaRkpaN eyl aﬂ&};t@ﬂﬁ&'ﬁhlﬁ]ummlﬁhlﬂﬁﬂgﬁé}hbﬂe @iVt NRtcbtieng Ol e,
ammoni um t hi ocyanate, anilifos, benfuresate, bentazo

bent azone- ‘§‘3Eﬁe BHC 215 @R AN IEEAP-B7 Mo P%B?'@f"’é??‘mﬁ@ﬂz%?fé‘ﬁabm Bthnox,

bi spyr i baccysiagiifdifiroRf @Bk, Sifoxydlfudmh OhsulaGR FIeREdE18Iéh, flumetsulam,
carfentrazone et hyl, chl ori myron, 10chl or propham ci nqgsul furon,

cl omazohe, a@ﬁﬂ%fﬁwaﬁhﬂc‘rlﬂwﬁﬁ{um melgsRlane nstsulleran. peRayslar PR K AR an

di mepi per ah@nyl qucsﬁsrhmmm; Ptarosuliuftid@ihyl, GiloRdufiR, imazEihfpd6 ddazamBA,C,
esprocarb, ET-7 1 gbenzanld fe o ulfone fentrazam de,

f1 azasul f UPGHSCIFIRE CgRvatiyqs fegioh e Hte berrqifeariiNpingaedispt of the RIRseBxazi n,
f 1 upyr sul fikvctien gchammw@y fvatef J;dlmmy Bﬁnﬁqq(ﬂﬁh e3080 pml psiahmam (prmesaf en,

foransul furan, n 05|n fe-P
i mazai net I%‘if‘érﬁ 66@ ppfgq ?é‘pﬂ? erali’l?"rﬁ%aé'rﬁgo I?H’fhaatﬁB‘fué’ﬁme’?t@%l l,
i pf encay ba:b@c[l@ons l(lsmabsmo 705Phhe hamidiaceie, indiRE@S tni ik &NwithRSRET b @Re,

met ol achl or, . nolinate ul fyro th | fa oryzalin,
oxadi ar gyl kPRI B 1 SR ey ot g e S dERguar
pendi net hal i n, pent oxazone, pethoxam d, picloram piperophos,
pretilachl or, pddlenabbireride adiveingrylicps ofxhe present inppnogeinélhde compounds of
proplsochhﬁ ForR@PYzani de, prosul furon, pyrabuticarb, pyraclonil,
90pyr azogy pyrazolynate pyr azoxyfen, pyribenzoxin1 pyri dat e,
pyriftalid, pyrimnobac- nethyl, pyrimsulfan, i nocl am ne,

qui ncl orac, 5-3252, sinazine,'ﬁhnetryne S- netol hl or, sul cotrione,

sul fentrazone, sulfosate, | tx 1 one, thenyl ghl ory thlazopyr
t hi obencarb, triafanonc, tri r, tri Iopyr’bst rs and am nes,
trifluralin, trinexapac-eth a trltosulfur Sui t abl e

i nsectici des t hat may be AddedV’t o GM¥ her biAT daiN solG@@PHonposi ti ons
of the present invention include abanectin, acephate, acetam prid,
acrinagshrin, al pha-cypgeigt hrin, a/pha-endosulfan, azadirachtin,

azi nphos-et hyl, azi nphos-nethyl, bendi ocarb, benfuracarb, bensultap,
bet a- cyfluthrln bet a- cypennethrln bi fenthrin, bufencarb,

buprof ezi n, butacarb, cAATFEEFBE 2 RUERH)SFoPP SUDSUEEAT{R QB o L pRYSHIPGn

cartap, cartap hydroc m&ﬁdn@@)tlygg&iﬂédq‘fcﬁﬂﬁdlﬁﬁh |01m11aﬁ‘cy] @hlbg)mf(@@a@y&
chl or f envi nphos, chlorfl uazuron

chl or pyri f os- net hyl , @WPWE%EFH@YIC'@‘B{Y}\C&%a]ﬂ‘ﬂm‘%i‘a‘r% P%@Pﬁ"ﬁlpq 1ftee,
gyf ! UE hr ihn Céh?: OL hr mmloalms@eop@; ﬁmdamoxﬂﬂdyt ajmt ! H&]bd‘!kylédétb%ﬁ 1P©fcs

icro os, diflubenzuron, ef uran i sul foton,
enanecgfn emanectin B@ﬁ%hﬁ@%)ggﬁﬂéﬁﬁrréﬁf2§Hé8%ﬁ1dﬂ3 Hfhe?hi n, EPN,
esfenvalerate et aphosocetbigi-encarb, ethion, ethiprole,
et hoat e- net hyl , etofenprox f enam phos, fenazaflor, fenethacarb,
feni trothion, fenobucarq{ mﬁg& Hhrln f ensul f ot hi on, fenthion,
f ent hi on- ethyl fenval erat & rOnrl, flonicanid, flubendian de,
flucythrinate, 5 fonofos, fufen02|de furathlocarb
gama- cyhal ot hri n, ganuﬁéqmﬁﬁmsﬁh@ﬁ@nbﬁei, hal of enozi de, hept enophos,
hyqui ncarb, im dacloprid, indoxacarb, isazofos, isobenzan,

i socar bophos, |sofenphogrqh&@mgaphgﬁraﬁﬁﬁmkA i soprocarb, isothioate,
i soxat hi on, ki noprene, tatabda-cyhalothrin, |epineetin, |ufenum,
mal at hi on, net ham dophos, net honyl, nethoxyfenozi de, nevinphos,
mexacar bate, m | benectin, nDnocrotophos, ni tenpyram 10 noval uron,
onet hoat e, oxanyl, oxydeneton-nethyl, oxydeprofos, oxydi sulfoton,



Sui t abl e herbi ci de safeners that nmay be added to the herbicidal solid
conp05|t|q9 Zgﬁm&Pg,present i nvention include benoxacor, 19ﬁﬂﬁﬂkﬂ
clqu|ntoce dai nuron, dichlonnid, dicyclonon, é:neplpera e

f enchl orazol e- ethyl fenclorim flurazole, fluxofenim furllazole
Har pi n proteins, isoxadifen et hyl, mefenpyr-diethyl, nephenate,

N phomo - agd e DR B Sl RN fﬁ%@%}iﬁé@f@%ﬁ% Sagfﬁ{%ﬁﬁ-’a”d

regul at or SJS7MIN44BY alaPlSUbd2220tBA. Ahespheilyisaitabid hedididethf ddepasistthons  of
the present invention include 2,4-D, 2,4-DB, |1AA |BA,
napht hal ef88R¥™ i de, a- napht hal eneacetic acid, Icinetin, zeatin,

et hephon, aviglycine, 1- nethylcycl opropene (1-MCP), ethephon,

gi bberellins, gibberellic acid, abscisi®&Hacid, ancynidol,
flurprimdol, mefluidide, paclobutrazol ;s tefgyclacis, uniconazole,
brassi nol i de, 10brassinolide-ethyl and”etlfyl ene. In addition to
the conpositions and uses set for t he present invention al so
enbraces the conposition and usq %C8Hdal solid conpositions
in conbination with one or noreltaddiifi onal conpatible ingredients.

Ot her additional conpatible ifgredi enfs may include, for exanple, one
or nore agrochem cal active ingreagcgnts, surfactants, dyes,
15fertilizers and mcronutrients, pheronones and many ot her

addi ti gnal, [ t

exarpl &, St PO S hIRANT b IR il RS mic
conp05|t|mﬁsﬂ@ﬂODManpséwnmmmdnvent|on are used in conbination with
additional active ingredients the presently clainmed conpositions can
be fornul at ed Wletﬂﬁﬂl‘.: #ﬁ%dﬁ(/fb@ﬁf Lﬁ&fn{e%ﬁ[ 1&1&91[1&%&@ BE inQhe REH bf’z?h%ﬂg(;r(inﬁ:pt S
as herbicidal solid conpositions, tank mxed in water wt

200t her aépq pay in%¢W§h¥10@ﬂf ABP1-IPBIC iSPTEACEE| QB A pter bﬁm@@iﬂaﬂ}qlaﬂypwltat ion

or appli e%n&esqﬁs‘&&ﬂtsathma%& Bseh Ren k- RedjRELE M8hd ﬁ}%&qhx%ﬁﬁon%clé’d‘et hye
ingredients in_separate Solid or spray applications.

addi ti'8n, ateHet aitgditeiralyp! faisy i e@@fﬁpb@mﬂr%wgt%ﬁ%%éolpﬁta@@}%eduaiﬁ?é(ﬂ% ;i on

may opti oa@&i MolREcchrRIBOREL W Y1 RIINETcosiBdsiabd BIRRIR @Rkdof, AR$neGMidk AhBd, NY
addi tional active |Q€Jed|ents to forma conposition containing, for

exanpl e, &7, Wﬁ%yaalc} sighsthasylep) %&%@%&CO@%%@ Sé%facéar“tsae%ﬂ%%“é’i figplates

uni f or m ble@pdydrs, ROWRARALSD alifN bS] PloShdieQbterS @hd SheeQIMREI I kAR acibRY be
used to control undesirable weeds in aquatlc enV|ronnents such as

fl ooded rice p conventiona

Used 1 the. ar B TrEaRr Lo ey el EERR ST RIR GRSl

t he priésenitanf bmhmheaper oamsSoarbdltylesucamrlaedmay mtleale alhtlaaa not lmnitédﬁ;qiet:rbiemm S
Det er gent n ers Publ i shi mood
New Jer seyange g s St ifenn almelbite bR SR Brea GsRIERE o
publ i shi ngndCdkyl njdwhaléoe ﬁact@%@ro&iuc sbheste, psuichladyealigd subséu@g bertzenesan be
ani oni c, i n h

emul si fyi %%tha x%lgne or 1%?{(“3812&% fl'a@ttl %, %sﬁgl%gﬁﬁ%%&qt &40 (fcﬁls sgc%% Q%gga[ her
pur poses. oifyppecadd ghipih@ed: astor mb sa@ewt&swdml cmtems ail,tcsrrx:cﬁl edttoy keed oil,
sul f atgs, j I syl f.al

kv oy AHEDAEDar 8 PARG ATIRTIATLY ekt of i b e s rery ot
aIkyIphen@hnamMyU@ne%bX$a@hadﬂﬁ@UUwXﬁm@@@@USMHﬁuﬁhwagqnmnym@hﬁﬂmI-C18
et hoxyl at e; U )

a1 Kyl papht Ry SaSyssP ety B APALRISER R h og gy uccimre,
naphthaleh@yuwﬂuwa@e$B@PMhﬂ#¢(@B@Eﬂsmdﬂhguh¢@GMb%lnate salts, such as
sodi um di (2- et hyl hexyl) sul fosuccinate; quaternary am nes, such as

lauryl trimet hykRFEPRIIR Lihvakt Q@ludéqilﬁ%kllls@@@Fefm& kg by ene oxi de
and propyl ene oxide; salts of nong and dial k hosPhate esters.
S

100 t &t | Hediocahongsush a3 Hwgra) il PATHEDIS QIS ATAEP RS Sl Sk &Yle¥angeabl y
as an agr ipiyibizahe fRdiichs Myl nahih@lehd G44kibhsCA ieQike Pland Serfred bills sa8Eas
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WO 2012/ 009489PCT/ US2011/ 043929 Table 1 Conposition of G anul es of
the Present |nvention Ingredients Sanple ID Ganule A Ganule B

Granul e C YRAMINPYE* N 9% cyhal of op-butyl 1.8 3.6 5.4 net RET/SHIHUIRS 2
41.4 39.6 sucrose 32 39 32 Borresperse (r) NA 91 21

soybean oil, rape seed oil, olive oil, castor oil, sunflower seed oil, coconul oil, corn ¢il, cotton
seed oil, linseed oil, palm oil, peanut oil, safflower oil, sesame oil, tung oil and the like; C;-
Cs esters of plant derived oils such as methylated seed oils; esters of diacids such as di-octyl
succinate, di-butyl adipate, di-octyl phthalate, ditridecyl phthalate and the like; polyol fatty

5  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 sucrosc csters of fatty acids.

The buiit-in adjuvant of the present invention comprises, with respect to the total
10 composition, from 50 g/kg to 750 g/kg, preferably from 200 g/kg to 600 g/kg and most
preferably from 300 g/kg to 600 g/kg.

The solid carbohydrates of the present invention include monosaccharides,
disaccharides or polysaccharides, and mixtures thereof, with good water solubility or
dispersibility. The solid carbohydrates include, for example, glucose, fructose, sucrose,

15 trehalose, lactose and maltose, dextrines, starches, modified starches, modified celluloses
such as, for example, alkylated and carboxyalkylated celluloses, natural gums such as, for
example, guar gums, xanthum gums and guaseed gums, and the like, and mixtures thereof.

Preferred solid carbohydrates of the present invention are mono- and disaccharides.

The solid carbohydrate of the present invention may comprise, with respect to the
20  total composition, from 10 g/kg to 700 g/kg, preferably from 10 g/kg to 500 g/kg and most
preferably from 10 g/kg to 400 g/kg.

The solid, water soluble polymer or oligomer of the present invention includes one or
more of a synthetic or partially synthetic polymer or oligomer thal swells, disperses or
dissolves in water at ambient temperature. Typical solid, water soluble polymers or

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

9.



91 Celvol (r) 205 9 9 2 Exanple 2Preparation of G anules of the
Present | j Lont ai ni ng Penoxsul am
Bensulfurgerq-s%{zﬁ'g?"?&%noxaprop- P- et hyl, Conpound A, AziprﬁsTlG[II ‘&Ir’@ﬁ”%”r
5l mazosul furon Granules D. E and G Using the ingredients shown in
Tabl e 2, aqueous suspension concentrates (SC) containing the active

i ngredi en are pr.epared. by overni gh haki of .25%.sol jds sol utions
cont ai ni ng PREEIFRTEEY i Rt b BRI SRl B ur oni ¢
P105 i n 2Qoiichsapk atwihich lotvet €435 rde R rediadpniaripsopias Nobasis sheaampien
Tabl e 2 and, contai ni ggr.s%.eel %Ob?ads of f9- 10 tinmes the weight of the
25% sol i d2S & RRYTBAY SRR AROUEBRAEEY s prepared by dissol ving 1
gram of sucrose, 10 grans of a 20% (ww) solution of Celvol 0 205

(pol yvi nyl al cbirololid, twaged evtelikpadym@ek oligeineCifdhv reeskbnt @oentidntedmprises with

wat er, and. 7 i |4 0 ;

Fagt st & ol TRASengE AT Blrag Bo i U AT Rl R Tl RIRCESEA N,
The oi |l phepsenr¢terably fpm 1§P em@0ckenwithihk pwipathat the godidicepbelydive abd e 15U,
register .e(§0ﬁ(f, %@%H&e oly%ggﬂ ﬁ%m‘n& th £ &ﬂeﬁ%&{pxﬁ&'%&siﬁo ofFH ERMS
phase while mxing wth’a Si'lveérson |g%sear m xer for m nut es
at appr oxicpmpesitign11, 000 rpmto produce a mixture of dispersed oil
droplets in water with a volune nean dianeter of 1-3 mcrons. Once

the desired drppli@fics poeeduf f0lralaN8ihe td1A cSMPBRRNRE bOMRe FRAGERLEMbLaDT
active ingredient ii;s added into the m xture to prepare_ the_final

aqueoud mASHEQPEPhA R RIFRATIPYIMiging 1 Wterdha wayer solgble pyaeh disnersiblspon

gentl e m Yidd@lichls ihdWirkNRAhot(1HARA td, he2ORDw At EBIUBIS bHYmar oPloliNRies AR OF

| KA m xer, ifﬂ)e aﬁ}gﬁous mxture is spray dried in a BUCH. 190 spray
dryer wi t HOIHFapbRpkats andoentiopallyedng ot 18Pl ACH VG iRsFedtent @SRRIt e of 90C
with a feeﬁkrd’dﬁins ]?Jn oaq,gasats/ﬂadspafe_a bp hMh S gdRdr kel cﬁmﬁ;@re iNdrédiends L esi dua:
wat er content. o ro o 3 .Wweight percent th respect to the tota
Sl o worGHineTaenaTsS f Pull T HreRs P el b g i o hen
95 m xer (EhisasklofvPrikentdiaanshnedh pppe andt IR0 aranthodohiratido @il wat er as
t he binder,. .The.kitchen m. x bl ades .are w appe ith. plastic tape to
Foduce ¢ nEPROENAS BAE BTy TR B N Sef PRB~ e el R H A

Fi nal pr odiwqiranuk: dirbdrigionend dbymgdnigi providdie prvalotidfeise misedOnviemtidnOBiehnt i |
the overal |l .nojsture |evel reaches 3% of the s | e weight.. Granule
F Ut ng RIS, PR eRERR e B snd S et tipthaen 1
prepared by dissolving 1 gramof sucrose, 10 granms of a 20% (wW w)

sol ution of Cehwetample o @5taplpberpigidalsolibeantroshiol of therackeptapieniofn Seki sui
Chem 6Bl  (Oneginihd Buik-ih RijVBL&ompARE 51. 95 gram of sodi umlignosul fonate
(Borresperse(r) NA, re istereg trademar k of Borregaard LignoTech) in
96.5 grans of water. An oil phase is prepared by dissolving 1 gram of
f enoxapr op- P- ebhyl i # bezbigifegrivoinewdienypmping with wepsridodenytave 18S- U,
regi stered trademar kegfpoGiaa) ifih IBRe @ 75 F}’ﬂ@@ﬁ;yhaﬁoﬁ)p.gﬁty§| owy added to
t he agueous phase while mxing with a Silverson high shear 10 m xer

for 30 mnutes_at appyoxi.mately 11, 000 r to pradyce, a m xture of

i sper sed of | B opl e B GRLAR PR VO bt G empayios ot 5

m crons. Once the de3irgddt tdradplgbis of b methylsopdnd;ai ned, t he aqueous m xer
is spray dried in a BUCH 190 spray dryer with inlet tenperature of
135C anrd outl ety tenpea 0 . . o]
provi ?g a sol i‘% pomgﬁﬁymgélﬁogdfagesﬁgg%%ﬁ%&%r?éas gmaté[%ttg%% gbg%{) %hé-b\%{g?lght
percent with respectl1dgkan 40e/kegtf averesanpl e wei ght. The powder is
granul ated using the kitchen m xer described herein and 12 wt % of
water as a binger. Theli &zﬁ&%ﬂlum‘eE@l’yn@ﬂ REESonRE CoMra PRSIt VedpRcRb @st | C
tape to reduce the shear exerted by the blades on the spray dried
powder . Fi nal produc&owﬂgon&t?ﬁl&%é@nbwamwnboot%Oéﬁ%l%ﬁ%”gh rolyeedi o 50C
until the overall rmi)cggim)@ak@ﬁ@,l reaches 3% of the sanple weight. 20
Granules Hand I: Using the ingredients shown in Table 2, suspension

10-



i ngredi ent. Upon gentle mxing at | ow shear (1000 to 2000 rpm under
Silverson or 1KA mxer, the aqueous m xer is spray dried in BUCH 190
spray dryeQaWP4Pet tenperature of 135C and outl et t¥mPBF2EtHE2d¢
90C with feed rate of 300 nil/hr to provide solid powder with a

resi dual water content of from2 to 3 weight percent with respect to
the total sanple 5 weight. The powder is granul ated using the kitchen
mi xer descri be® her eiaﬁolaihafatfgsomb%nﬁynwawglgargeraowpw witlTreapert to dgen

m xer bl ades are w apRgdoMbdsilion! fasht 1160 ELRP® 5@ JEMGEdih B8 finate;
exerted by the blades on the spray dried powder.” Final product is

obt ai ned by drying greBhules at 30 to 50C until the overall noisture
| evel reaches 3% of the sanple weight. Table 2Ingredients Used to

Prepare G anul @s of topgonzngsest indrifeanilh@n ifg@dkicaisni ng 10Penoxsul am
Bensul furon-net hyl , Fenoxaprop-P-ethyl, Conpound A, Azinsul furon and

ot %6 Ve 5% penoxs (PP BT g RGH iion s Flo bpopthiaaatty o V%
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

uscful for the control of grass, broadleaf and sedge-weeds in flooded rice paddics or ficlds.

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 granulaticn 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
and WO 2006/076943. There have been, however, very limiled efforts Lo 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 scluble polymers or oligomers and solid carbohydrate

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

(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 casily be determined by one of ordinary skill in the

art.

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
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
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may include one or more of an herbicide, an insecticide, a fungicide, a plant growth regulator

or an herbicide safener.

Suitable herbicides that may be added to the herbicidal solid compositions of the
present invention include clodinafop-propargyl, clethodim, cycloxydim, diclofop-methyl,

5  fenoxaprop-ethyl + isoxidifen-ethyl, pinoxaden, sethoxydim, tepraloxydim, tralkoxydim, 2,4-
D esters and amines, 2,4-MCPA, 2,4-MCPA esters and amines, acetochlor, acifluorfen,
alachlor, amidosulfuron, aminopyralid, aminotriazole, ammonium thiocyanate, anilifos,
benfuresate, bentazon, bentazone-sodium, benthiocarb, benzobicyclon, benzofenap, bifenox,
bispyribac-sodium, bromobutide, butachlor, cafenstrole, carfentrazone-ethyl, chlorimuron,

10 chlorpropham, cinosulfuron, clomazone, clomeprop, clopyralid, cumyluron, daimuron,
diflufenican, dimepiperate, dimethametryn, diquat, dithiopyr, EK2612, EPTC, esprocarb,
ET-751, ethbenzanid, fenoxasulfone, fentrazamide, flazasulfuron, fluazifop, flufenacet,
flufenpyr-ethyl, flumioxazin, flupyrsulfuron, fluroxypyr, fluroxypyr esters and salts,
[omesalen, foramsulfuron, glulosinate, 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-caleium,
propachlor, propanil, propisochlor, propyzamide, prosulfuron, pyrabuticarb, pyraclonil,

20  pyrazogyl, pyrazolynate, pyrazoxyfen, pyribenzoxim, pyridate, pyriftalid, pyriminobac-
methyl, pyrimisulfan, quinoclamine, quinclorac, $-3252, simazine, simetryne, s-metolachlor,
sulcotrione, sulfentrazone, sulfosate, tefuryltrione, thenylchlor, thiazopyr, thiobencarb,
triafamone, triclopyr, triclopyr-csters and amines, trifluralin, trincxapac-cthyl 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, hefa-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
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Powder B Pdinblayurgn, p@ﬂAﬁe‘m Pranytlep ARG Q- cypermethnn thlaclopnd 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 contro) 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 skiil 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-
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dichlormid, dicyclonon, dimepiperate, fenchlorazole-ethy!, fenclorim, flurazole, fluxofenim,
furilazole, Harpin proteins, isoxadifen-ethyl, mefenpyr-diethyl, mephenate, MG 191, MON
4660, naphthalic anhydride (NA), oxabetrinil, R29148 and N-phenyl-sulfonylbenzoic acid

amides.

5 Suitable plant growth regulators that may be added to the herbicidal solid
compositions of the present invention include 2,4-D, 2,4-DI3, [AA, IBA,
naphthaleneacetamide, a-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-ethy! 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-Ill, Chemical publishing Co., New York, 1980-81.

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

15-
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Granul es of the sent Invention Prepared by Low Shear Pan

10Granul ation T P QiR eremRleniliografy the re&eaﬁmeéﬂfan Granule K Granule L
W % W % W % Cyhal of op Butyl 1.80 3.6 5.4 Inpurity in technical 0.07
0.13 Example 1  Preparation of Granules of the Present Invention Containing Cyhalofop-butyl

that are Qven Dried on a Flat Pan

15 An oil phase is prepared by dissolving 1.8 grams of cyhalofop-butyl in 43.2 grams of
methyl soyate (Agnique® ME 185-U; registered trademark of Cognis). An aqueous phase is

prepared by dissolving 32 grams of sucrose, 10 grams of a 20% (w/w) solution of Celvol®
205 (polyvinyl alcohol; trademark of Sekisui Chemical Co., Ltd.) in water, and 21 grams of
sodium lignosulfonate (Borresperse® NA; registered trademark of Borregaard LignoTech} in
20 71 grams of water. 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 1-2 microns.
Once the desired droplet size is obtained, the mixture is dried in a flat dish in an oven at 60
°C to provide a dried solid of Granule A (Table 1) with a residual water content of from 2to
25 3 weight percent with respect to the total sample weight. The volume mean diameter of the
solid particles produced from Granule A ranges from 2 to 4 microns upon re-dispersion in
water. In a similar manner to that described herein Granules B and C (Table 1) were also

prepared.

30

16-



O, Methyl soyate 43.13 41.27 39.4 Sucrose 1 1 1 Sodium
Ilgnosulfonate 59 59 59 Polyvinyl alcohol / / / Ganules Prepared by
Fl ui d Bed XOAHP4¥Pi on: A pilot scale GPCG 1 Fluid Bedp%%‘}ﬁ R0
(manufactured by G att) was used for granul ati on processing. 800 g of
Powder C was charged 15to the bow of die granulator. The water spray
rate was set_to 15g/mn. The inlet air tenperature set point was set
to 30 C. \WPEl was ‘SPIRRyEen pidialeriohthedsssep IveioRi n.  The water spray

rate was then reduced t 15 g/m n_and Congdn% until a water content
equal to 400 gpaBRedcCUU aERALR The ag@ R ELeS. | ThegaRgl eIer af es
were dried with an inlet arT gper ature o t% C TWW of
8 m nutes d”@yﬂaib%f) BﬁWlOC ded—fRe granutes armed 20wer €5 3T eved
through a sfi E¥ 85I syl O 12 41’.3_2 2036 oululgu meshsiev ¢ rrefe r ed
sizes of - 14J_+Sﬁq»méébbh g 14420 sh IIdé.d.lUllb WE‘V‘ET?%‘E’CT‘E’C].‘ The
yi el d of +:)u mesh I®&§Z\'Li on—was, stgni-ficantd A Hower—rn L.unb;f:u sef—1 o
2121+14 nesPEEREEE di-cating sucdessfulaggl M‘Qrpa-t-u-on—No—@#L
exudation flrofelele -Qﬁam les was obserlved. TRe granules caf be furkher

dried in an oven to a desired noisture level prior to storage.
Granul es Prepared by Fluid Bed Spray Aggloneration: Using an

Aeromati c Fluid Bed Ml ti-Processor Systens; bottom
g Y N B e oS L A AL R S L A
spray rate of 25 g/ménsul@fa-fethylUiedoapdp Panme (ahiptehdat, Aﬁﬂﬁulfaroﬁaxrrpl e
of 3 kg of G anule K wer roduced from an agueous m xture contai ni ng
48.6 W% solids 5 tlﬂlﬁfos}‘n@{fg“the conmposi tion described in Table 4 (for
Granul e K). The granul es produced had a bul k density of 580

grans/lit Saphe inzeed@gnanbdvesin fak¢ Agqeecoss wependi@b0 gm

Exanpl e 4%§c§9&at$’(§@)¥oﬁl§mﬁf0t ngl e&gnm%gﬁre%é@ﬁv&%&h@h%#é iEd

Ri ce Paddys rice | es repar at ral
soil and 300 SnildScsbluciD@tCPmtalemtht@hnlmraguvmlgaaddedMomtttﬂiE%@mltPcimrnm

(4.163 L (I’]l()él'in%lnlll(f)ﬁ)sric l;oﬁleg i Lm, w&g&%rd?)%rtﬁm s‘ﬂb@ﬁrﬁt’ﬁa%le 2'4@5) Iéorftzﬁllrmgsteel

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% (wfw)} solution of Celvol® 205
(polyvinyl alcohol; trademark of Sekisui Chemical Co., Ltd.) 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 188S-

15 Uj;registered trademark of Cognis) is then slowly added to the agqueous 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 aqucous 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 biades are wrapped with plastic tape to reduce the shear exerted by the blades

17-
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ingredient. Upon gentle mixing at low shear (1000 to 2000 rpm) under Siiverson 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 wi% 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 I I
Wit Wit Wi% Wi% Wi% Wit%
penoxsulam 1 0 0 0 0 0
bensulfuron- 0 1 0 0 0 0
methyl
fenoxaprop-P- 0 0 1 0 0 0
cthyl
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
SUCIOSe 1 1 1 1 1 1
Borresperse NA® 5197 [ 51.77 | 51.95 | 5178 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. 2 Borresperse 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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desired proportions. An aqueous phase 3 times the weight of the oil phase is prepared by
dissolving sucrose, a 20% aqueous sclution of polyvinyl alcohol (Celvol® 205; Sekisui
Chemical Co., Ltd.) and sodium lignosulfcnate (Borresperse® NA; Lignotech, Inc.) in water.
The oil phase is 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 fine emulsion containing oil
droplets with a volume mean diameter of 1-2 micrometers ()tm). 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
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.

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% Wt% Wit%
Cyhalofop 135 2.7 135 1.80
Butyl
Impurity in 0.05 0.1 0.05 0.07
technical
Methyl soyale 43.6 42.2 43.6 43.13
Sucrose 32 32 10 1
Sodium
2
lignosulfonate 21 21 43 32
Polyvinyl 5 2 9 n
alcohol

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 sct at 45° and the pan speed was set at
26 rpm. Water was continucusly sprayed onto the powder while rotating the pan so that the
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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storage stability testing. There was no caking or oil separation observed during the stability
studies. The granules show good flowability and the flow characteristics remain unchanged
after storage stability testing. ‘lhe granules show good re-dispersibility upon dilution in water
and disperse in 3 minutes without any agitation. The granuies also show similar re-
dispersibility after storage at 54 °C for 4 weeks. Up to 5 wi% of hydrophilic silica can be
used as a processing additive to improve the flowability/anti-caking of the final granules.
The granules listed in Table 4 were prepared by low shear pan granulation in a similar

manner to that described herein.

Table 4 Composition of Granules of the Present Invention Prepared by Low Shear Pan
Granulation
Ingredients Sample ID
Granule J Granule K Granule L
Wt% Wt% Wt%
Cyhalofop
Butyl 1.80 3.6 5.4
Impurity in 0.07 0.13 0.2
technical
Methyl soyate 43.13 41.27 39.4
Sucrose 1 1 1
_ Sodium 52 52 52
lignosulfonate
Polyvinyl ” ” "
alcohol - - -

Granules Prepared by Fluid Bed Agglomeration: A pilot scale GPCG-1 Fluid Bed Granulator

(manufactured by Glatt) was used for granulation processing. 800 g of Powder C was charged
to the bowl of the granulator. The water spray rate was set to 15g/min. The inlet air
temperature sel point was set to 30 °C. Water was sprayed for 5 minutes at 15g/min. The
water spray rate was then reduced to 13 g/min and continued until a water content equal to
400 grams accumulated in the agglomerates. The agglomerates were dried with an inlet air
temperature of 40 °C for a total time of 8 minutes and then unloaded. The granules obtained
were sieved through a sieve stack of 12, 14, 20, 30 and 50 mesh sieves. Preferred sizes of -
12/+14 mcsh and -14/+2() mesh fractions were cellected. The yield of +530) mesh fraction was
significantly lower in comparison to -12/+14 mesh fraction indicating successful
agglomeration. No o0il exudation from the granules was observed. The granules can be

further dried in an oven to a desired moisture level prior to storage.
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Simulated rice paddies preparation: Two kg of mineral soil and 500 ml of distilled water were
10 added to the container (4.163 L (1.1 gallen), 15 cm ht x 20.55 cm diameter, HDPL 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
15 LLC orits 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, Leptochioa chinensis (LEFCH): In a small container, 80

20 grams of mineral soil is mixed with 40 milliliters (mL) of distilled water to make a viscous
shury. Y4 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

25  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 (UE m*sh photosynthetic active radiation (PAR). Day length was 16 hours.

30
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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to grow until they reach 5-9 cmheight in 8 days. Wed Plant -Jungle
ri ce, Echinochloa col onum (ECHCO : The Jungle rice is soaked in D
water for 24 hours, rinsed, and drained before planting to renove
growt h inhibitors, and enhance germ nation. Once the nonochoria seed
has germ nated, Jungle rice seed is sprinkled in its designated
section, covered with 2 cmof 18 nesh fine sifted mneral soil and

| abel ed 5for identification. This yields approximately 20-30 pl ants
per pot. At this stage, the plant material is covered with clear
shrink wap acting as a terrariumuntil the plants begin to

germ nate. The cover is renoved once the jungle rice begins to
energe. Plants are reared in a greenhouse where the tenperature is
kept at 28 to 32 Cwith the same |ighting paraneters as described for
t he nonochoria 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 growmh stage of the various species
ranged from2 to 4 | eaves) the containers are flooded wth deionized
water to a depth of 3 inches subnerging plants 80-100% The outside
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Table 5 Crop Tolerance and Percent Weed Control with Cyhalofop-butyl Granules of
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 (gaiha) | npysy | 1ERCH | ECHCG
cyhalofop-butyl Granule A 45 0 0 39
90 0 15 100
180 0 63 100
360 0 100 100
cyhalofop-butyl Granuie 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
130 0 40 45
360 0 95 75

5 'Clincher’CA (registered trademark of Dow AgroSciences LLC) is an EC formulation
coniaining 285 grams per liter of cyhalofop-butyl

Example 5  Use of Granules of the Present Invention Containing Penoxsulam,
Bensulfuron-methyl, Fenoxaprop-P-cthyl, 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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spread to fully inscribe the circle, it is too dry and more DI water must be added to the mud.
Adjust the topsoil to water ratic until the correct moisture content is achieved as described.
1% Teaspoons of Osmocote” (registered trademark of The Scotts Company LLC or its
affiliates; 17:6:10 N:P:K) are added to the bottom of a 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° 01112) and then 2,750 ml of the mud
mixture is added to the container filling it half full. Stakes are placed horizontally in each

container to create separate areas for which to plant each different plant species.

Plant propagation
Weed Plant - Monochoria, Monrochoria vaginalis (MOQOVA): Tn a small container, 80 grams

of mineral soil is mixed with 80 milliliters (mL) of deionized water to make a viscous slurry.
Y4 tsp of Monochoria 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 section of
each container and spread thinly in a 1-2 cm band across the container. This yields 30-50
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 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).

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
sprinkled in its designated section, covered with 2 em 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 vntil 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
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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(ai) 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 (o eliminate water level variability. The granules
15  are pre weighed based on the rate of the active ingredient 10 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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Exanpl e 6Use of Granul es of the Present Invention Containing
Cyhal of op-butyl for

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 (g ai/ha) MOOVA | BCHCG | ECHCO
penoxsulam Granule D 10 100 73 77
20 100 92 87
bensulfuron-Me Granule E 17.5 98 13 30
35 99 75 55
70 100 35 70
fenoxaprop-P-Et Granule F 21.5 1 58 100
43 8 100 100
86 32 100 100
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 KCI 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 06
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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Weed Control in Rice Paddies in the Field Field trials were conducted
inrice usj rd herbicide small plot research 1 (

Pl ot si zes‘k’\/\ggm%}oﬁr%gﬂsi ng 1.6-mdianeter rings placed into glq%))a%%%/
soil with capability for flooding. There were 3 replicates per
treatment. The rice crop was grown wusing normal cultural practices
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I nvention - 28 Days after Application in a Ri Paddy Trial in the
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ingredient per hectare (gai/ha) applied.
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Eal CC, cyhal of op-butyl G anule J 100 O 100 99 150 0 100 100 995 0

100 100 300 0 100 100 cyhal of op-butyl Granule K 100 0 99 85
WO 2012/009489 PCT/US2011/043929

Table 8 Crop Tolerance and Percent Weed Control using Granules of the Present
Invention - 28 Days after Application in a Rice Paddy Trial in the Field

Herbicide - Application Average % Injury to Plants
; Freatment
Ac'uve . Description R'ate
Ingredient (ai) (gai/ha) ORYSW | LEFCH ECHCG

cyhalofop-bulyl Granule J 100 0 100 99
150 0 100 100

225 0 100 100

300 0 100 100

cyhalofop-butyl Granule K 100 0 99 85
150 0 100 92

225 0 100 100

300 0 100 100

cyhalofop-butyl Granule L 100 0 93 13
150 0 97 30

225 0 99 94

300 0 100 96

cyhalofop-butyl |  XGA-2444! 100 0 95 85
150 0 97 90

225 0 100 94

300 0 100 08

! XGA-2444 is a KCI 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).

Example 7 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

10 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  application to cover each whole ring plot. Application volume was at 450 liters/hectare
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150 0 100 99 995 0 100 100 300 0 100 100 cyhal of op-butyl G anule
L 100 0 9334301200028 0 97 30 995 0 99 ' 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  (ORYSD), sprangletop (LEFCI) 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 e Description n Rate (e
Ingredient (ai) ai/ha) ORYSI | 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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94 300 0 100 96 cyhal of op- butyl XGA-24441 100 0 95 85 150 0 97 90
995 0 100 94 300 O 100 98 1 XGA-2444 is a KC1 granule
formul ati on containing 18 g/ kg of cyhal of op-butyl and 115

What 1s 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 inhibilors comprising, with
respect 1o the lotal composition, from about 1 gram per
kilogram (g/kg) to about 200 g/ke:

b) a built-in adjuvant comprising, with respect to the total
composition, from about 50 g/kg to about 750 g/kg,
wherein the built-in adjuvant 1s one or more of a non-
ionic surfactant or a water imimiscible liquid;

c) a solid carboliydrate comprising, with respect to the total
composition, from about 10 g/kg to about 700 g/kg,
wherein the solid carbohydrate is a monosaccharide, a
disaccharide, or a polysaccharide, or a mixture thereof;
and

d) a solid, water soluble polymer or oligomer comptising,
with respect to the total composition, from about 50 g/kg
to about 700 g/kg, with the proviso that the solid carbo-
hydrate and the solid, water soluble polymer or oligomer
must together comprise at least 200 g/kg of the total
composition;

wherein the herbicide active ingredient has a water solu-
bility of less than or about 3000 parts per million at pH
of about 6.5 to about 7.5.

2. A method of preparing the stable herbicide granule of

claim 1, 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 sochible or oil dis-
persible active ingredients to form an oil phase:

¢) adding the oil phase prepared in slep b) to the aqueous
phase prepared in step a) under high shear homogeniza-
tion to provide a mixture;

d) drying the mixture prepared in ¢) to provide a stable
powder; and

¢) agglomerating the stable powder prepared in d) by a low
shear granulation process.
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59/ kg of the petrol eum derived adjuvant ditridecyl phthal ate
(Adincher(r)1KG from Ni ppon Kayal cu Co., Ltd. of Japan). Exanple 7Use
of Powders of the Present Invention for the Preparation of Agueous
Spray M xtures and Their Use in Foliar Spray Applications to Control
Weeds in Rice Paddies in the Field 10Field trials were conducted in
rice using standard herbicide small plot research nethodol ogy. Pl ot
size was 1 in2 usi#gAGtate hebenddpantt eonminhgshyiltdaaediuvaito t he paddy
soil wth capabi Iwligh tanpfisaendi ng with water. Them were 3 replicates
per treatment. ThealhGerbisidpacibe igErovRniUslde:dTRINhe Qulstodr al

practices for fertil !éLZ”ﬁTak@ﬂr fﬂﬁ‘?@hﬂ&ae Wt Gl 9om h@ﬁg' Qﬂhgnd q
weeds unaer

mai nt enance to ensure
seeded rice conditi oﬂé gg‘lg 3\/\{7\2 P! nlﬁ‘;ﬁé”\l\/ﬁgﬁljﬁ’ﬂlﬂh; &M e that was
sown directly into tRROgRd ER{E‘ W91 POF pikas. Ring plot water was
kept under sat ur at &d adwili-i SN g eﬂﬂwmﬂ appe laddt i on. The
application timng wasmpesidnt, drmnl'éaiﬂt §9 adestoofbdraris) aykk.gr ass.

Treat ments were appl wddrey thertadidaasdjvng iobnasr hogabiends with a
backpack sprayer undamicafPtesseth #hiler Bhm3QiHdsliqraessure. Two nozzle
boors using TEE JET, qscﬂﬁﬁ%kﬂ%b‘(ﬂlﬁut’:c@nﬁ@wﬁﬂ AR &91( ERyHSed for

foliar 90application Sl cation
vol une was at 450 Il'%19 %Y(ﬁ{ R 'gfj ‘%‘? ong, r@nt gr?ﬁ ‘cations were

cal cul ated based on S$pec 'fﬁ “’JE ¢ 54 "é?”é’é’“tf:]% '2Ring pl ot
water was re-introdul®gy ‘6“ 6279 é?hch@b‘il‘-’nOQQL“HB%‘F%“SHeﬂbr foliar
application. Table 9ahows t he bi ol ogi cal efficacy of spray

appl i cati ons usi ng daguelodigvagrsalubie ptlumesoprigpaeedompdrmgPowder A and
Powder B. The trial wihrepoducthedislivopgaeion) fitn Bh@@RYSEY,
sprfmgl et op (LEECH)fand)glg?ngygm WillpGs edi@mnﬁ@@lolm%ovarltous
application rates o L8 B8R - j nt using a
commerci al EC fornul ﬁg[y(toﬂw&helcX&g@?ﬁjﬁ%ﬁ?@g’g} 2&?6% Q;riOOEC) was

included in this fl f|e tr| cation

rates are based on of active_ingredient per hectare
(gai/ha) applied. ’f@]e’fed I”E-} W’Gtﬁie'lf@%ﬁ" Hige&liept hapa reagisoleed Cont r ol

wi th Cyhal of op- but yI bikigueluss Bph ayatuk 3 GEmrbpepariign ft plih Powder s of
the Present |nventi on{abbBt Aaye aBdittdrs. FoI iar Application in a Flooded

Ri ce Paddy Field Tyi c ekl Tr eat ment
Descri pti on Appl 'a‘ég&’ffﬁlqué %({%%fd{%za‘ﬁm 1%%?%1@%?3%& o Plants

CRSISEEECH lam, bensulfuron-methyl, azunsu]furon_ imazosulfuron or
fenoxaprop-P-ethyl.

5. The composition of claim 1 or 3 in which the built-in
adjuvant is a water-immiscible organic liquid.

6. The composition of claim 1 or 3 in which the built-in
adjuvant is one or more than one of a petroleum derived
paraffinic hydrocarbon, a petroletun derived aromatic hydro-
carbon, a plant derived oil or a C,-Cy ester of a plant derived
oil.

7. The composition of claim 1 or 3 in which the solid
carbohydrate is a monosaccharide or a disaccharide.,

8. The composition of claim 1 or 3 in which the solid
carbohydrate is sucrose.

9. The composition of claim 1 or claim 3 in which the solid,
water soluble polymer or oligomer is one or more thanone of
a lignosulfonate, a polyvinyl alcohol or an alkyl naphthalene
sulfonate formaldehyde condensate,

1(3
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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

10. The composition of claim 1 or 3 in which the herbicide
active ingredient is cyhalofop-butyl, fenoxaprop-ethyl, flu-
azifop-P-butyl, haloxyfop-methyl, haloxyfop-R-methyl,
metamifop, propaquizafop, quizalofop-P-ethyl, quizalofop-
P-tefuryl, profoxydim, azimsulfuron, bensulfuron-methyl,
cloransulam-methyl, cyclosulfamuron, diclosulam, ethox-
ysulfuron, florasulam, flucetosnifuron, flumetsulam, halosul-
furon-methyl, metazosulfuron, metosulam, metsulfuron,
penoxsulam, primisulfuron-methyl. propyrisulfuron, pyrazo-
sulfuron-ethyl, pyroxsulam, imazethapyr, imazamox, or ima-
zosuifuron, or a derivative thereof.

11. The composition of claim 1 or 3 in which the herbicide
active ingredient is cyhalofop-butyl.

12. The composition of ¢laim 1 or 3 in which the herbicide
active ingredient is clethodim, clodinafop-propargy],
cycloxydim, sethoxydim, tralkoxydim, bispyribac-sodinm,
cinosulfuron, pyribenzoxim, pyriftalid, pyriminobac-methyl,
pyrimisulfan, imazapyr, or triafamone, or a derivative thereol.

13. The composition of claim 1 or 3 in which the herbicide
active ingredient is cyhalofop-butyl, fenoxaprop-ethyl. flu-
azifop-P-butyl, haloxyfop-methyl, haloxyfop-R-methyl,
metamifop, propaquizafop, quizalofop-P-ethyl, quizalofop-
P-tefuryl, penoxsulam, clodinafop-propargyl, pyribenzoxim,
pyrifialid, pyriminobac-methyl, or triafamone.

14. The composition of claim 1 or 3 in which the herbicide
active ingredient is cloransulam-methyl, diclosulam, metosu-
lam, or pyroxsulam.

15. The composition of claim 4 in which the built-in adju-
vant is present in an amount of about 200 g/kg to about 600
g/kg relative to the total composition.

16. The composition of claim 4 in which the built-in adju-
vant is present in an amount of about 300 g/kg to about 600
@/kg relative to the total composition.

17. The composition of claim 11 in which the built-in
adjuvant is present in an amount of about 200 2/kg to about
600 g/kg relative to the total composition.

18. The composition of claim 11 in which the built-in
adjuvant is present in an amount of about 300 g/kg to about
600 g/kg relative to the total composition.
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90 0 47 7 180 0 99 63 360 0 98 95 cyhal of op- butyl
Clincher(r)100ECI 45 0 0 0 90 0 60 O 180 0 95

19. A stable herbicidal solid composition containing buik-
n adjuvant which comprises:
a) an herbicide selected from the compounds of the For-

muls
NH, NIL»
R X Y
[ )\
Ar N COOH Ar N COOH
wherein

Ar represents a phenyl group substituted with one to
four substituents independently sclected from the
group consisting, of halogen, C,-C; alkyl.

C,-Cs alkoxy, C,-C, alkoxyalkyl, C,-C, alkylcarbonyl,

C,-C alkylthio, C-C, haloalkyl, C,-C haloalkoxy,

(5-C4 haloalkoxyalkyl. C,-C,; halealkylcarbonyl,

C,-C, haloalkylthio, —OCH,CH,—,
—OCH,CH,CH,—, ~OCH,0—. and
—OCH,CH,0—

R represents H or F;
X represents Cl or vinyl;
Y represents Cl, vinyl or methoxy; and
their salts and esters;
comprising, with respect to the total composition, from about
1 gram per kilogram (g/kg) to about 200 g/kg:

b) a built-in adjuvant comprising, with respect to the total
composition, from about 50 g/kg to about 750 g/ke,
wherein the built-in adjuvant is one or more of a non-
ionic surfactant or a water inuniscible liquid;

c) asolid carbohydrate comprising, with respect to the total
composition, from about 10 g/kg to about 700 g/kg,
wherein the solid carbohydrate is a monosaccharide, a
disaccharide, or a polysaccharide, or a mixture thereof:
and

d) a solid, water soluble polymer or oligomer comprising,
withrespect (o the total composition, from about 50 g/kg
1o about 700 g/kg, with the proviso that the solid carbo-
hydrate and the solid, water soluble polymer or oligomer
nust together comprise at least 200 g/kg of the total
composition,

wherein the herbicide active ingredient has a water solu-
bility of less than or about 3000 parts per million at pH
of about 6.5 to about 7.5.
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17 360 0 99 97 | dincher(r) 100EC (registered
trademar k of Dow AgroSci ences LLC) is an EC formul ati on 15cont ai ni ng
100 grans per liter of cyhal ofop-butyl. 20 Wat is clained: 1. A
st abl e her bi ci de gr aklhe coopbsitinn nfclhini 1% wheremdhekabicideis g h
conprises: a) an kenlpbundef the ttolkevihpgredirent sel ected fromthe cl ass
of ACCase or AILS enzynme inhibitors conprising, with respect to the
total conposition, fromabout 1 gram per kilogram (g/kg) to about 200
g/ kg: h) a built-in adjuvant conprising,Niith respect to the total
conposi tion, fromabout 50 g/kg to about| 750 8/ kg, wherein the
built-in adj uvant is one or nore of a pe Fe! surfactant or a water
imm scible liquid; ¢c) a solid carbohydrateljconprising, with respect
to the total corrpositi on, from ahout
wherein the solid carbohydrat a-fronosacchandgde, a di sacchari de,
or a polysaccharide, or a m xt hereof; and d) a solid, water
sol ubl e pol yner or oligonmer cerRpr st wWth respect to the total
conposi tion, from about 50¢4/kg o abgut 700 g/ kg,, with the proviso
that the soI id carbohydrate and {gﬁ solid, water soluble polyner or
ol i goner nust together conprise at 1 east 200 g/ kg of the total
conposition; wherein the herbicide active ingredient has a water
sol ubility of | essvlicham Ragquak@lbr 3000 pa grqeer m I 1ion at pH of
about 6.5 to about 715 meitfd oﬁ“d?ﬁhjﬁﬂ’maQﬁ'nd@ﬁl%lB%H‘é‘Gidtuﬁﬁnﬂi@bl e
her bi ci de granul ea@tﬁdt@eﬁtmlﬁnclﬂlﬁﬂmc‘é Eésgcﬁ"éﬁdc ﬁm gﬁgn@ | solid,
Lifk

wat er sol ubl e pol %mcﬁlltp n 1R BOREBY SH@Te 5 )Lln of
ingredients in wat,er . he built-in

hd & i 8%q qpiﬂ P Sua ritdod T

adj uvant and oi l {Gl%fg)éwnbﬁ] drsper s B ) %%léﬁé K’ﬁ 'rl [ents to
form an oil phase cg d RE ST %ﬁﬁ?@z prepared ®p b) to the
aqueous phase pre step a) under high shear honbgeni zation to
provi de a mi xture; %@ ddn;qﬂn‘gi eheontioking endesieghde wepdtatia)into provi de a
st abl e powder ; anﬂocaéeda'gglpaddyaﬂndgcmlkmsei bhladcgetingespriyfigpar ed in d)
by a | ow shear gramddatgamhephicideRysefTective Buovht sttabtempesitbci de powder
cont ai ni ng bui | t - bhagdrevdlaini, Gh1E N ios@Siquatic &niikhlieqi de active

i ngredi ent sel ect elﬂﬁrb@lﬂi}ééiﬁereéﬁb‘é%rmer@l@@@%ﬁc&{ﬁﬁ-\&cﬁeﬁ%@ i nhi bitors
conprising, wth (@spgieh, to the total conposition, from about 1 gram

per kilogram (g/kg)23 o ke mQ)sra%kbEirMcnjap Al yvant
l%erém the

th t 50 g/k
fg”g[):)ﬁ't ”gSOV“g/k Eitp ‘Eﬁo&& %p%ﬁf%f@ m‘f?ggf’ib g&ngroﬁme 019 ag

noni oni ¢ surfact a%?z 1 uid; c).a solid

car bohydr at e corrprlglﬁgé‘]\éﬁ Flof’ &ftso‘ etli’“l?s] G A ARG tion, from
about 10 g/ kg to abodt grRghiydfiie pngredieHs inwptey te MMy drate i s a
monosacchnri de, a §3‘&‘?§W§P @€; or a polysaccharide, or a mixture
thereof; and d) a miging fhe il abrenpand eibsolobleat alodier
conprising, with resmé@t ble activieangrediants tofqpusindibphasér om about 50 g/ kg
to about 700 g/ kg, wMatiéinglike pil phiseprepaatd inlsepdolo theanbolydr at e and
the solid, water sol pbhse ppepayertin stp aphndpoiigh shiethohageiiber conprise
at | east 200 gl kg of tibheo pritvide £migpagj t i on; wherein the herbicide

active ingredient hpsirgingahe miserepidphied 1ﬁ)fc) h@?&vﬁ&@a sf?.BleabOUt 3000
parts per mllion at ppkld@t agbout 6.5 to about

conposi ti on of claldp,aglaﬁkmnumm,wd&ﬁ@m%a% ufma "Fngr edi en

is at |east one of cgiF@, of :%hﬁikl loceRENOXS bens uron-met hyl,
azi msul furon, imazosulfuron or noxa prop- P-et hyl .
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S. The conposition of claim1l or 3 in which the built-in adjuvant is
a water-inuniscible organic |iquid. 6. The conposition of claim1
or 3 in which the built-in adjuvant is one or nore than one of a
petrol eum derived paraffinic hydrocarhon, a petrol eum derived

aromati ¢ hydr ocar bon,24a The anmpdstion ed chir 19rinawiGdh 86 Bebeideof a pl ant

derived oil. 7. Taive ongpediedticompeibesd @npokndlof thel hrithli.ch the solid
carbohydrate is a nonosaccharide or a disacchari de. 8. The
conposition of claiml or 3 in which the solid carbohydrate is
sucrose. 9. The conposition ofclai mygor claim3 in which the

solid, water soluble polyner or oligonmer is one or nore than one of a
| i gnosul fonate, a pol yvinyl al cok kyl napht hal ene sul fonate
f or mal dehyde condensat e. 10. TheJTco sition of claiml1l or 3 in
whi ch the herbicide active ingredient islcyhal of op-butyl,

f enoxaprop-ethyl, fluazifop-P-buytyT, oxydfpp- net hyl,

hal oxyf op- R-net hyl , nmetam fop, propaqui zafop, qui zal of op- P-et hyl,

qui zal of opP-tefuryl, profoxydim azinsulfaron, bensul furon-nethyl,

cl or ansul am net hyl , Wksreindyuenrasantsorphedyldrossibstituetivoxlyaid thum,
florasul am fl ucet dourfubsignents indepasivhidygelduaddiBth ther @ouy@ichy| |

met azosul furon, netsetwkalhalogrsndily FOalbeoRSEhraddnts H or F; and

pri ni sul fur on- met hyX reppesopisiGlou iyl a salt or ester thereof,

pyrazosul har on- et hyl 28yTioxsathsdBitidNSZEhIMARY fin WHEZ AT erbi Ol

e
i mazosul furon, or acdesingakdistecsi @@facor%&a JBEnE o tion of claim
1 or Sin which the herbicide actigg ingré ig%t ?2’?9 g@%fop-butyl.

12. The conposition of claim1 or 3 in which the herbicide active
ingredient is clethodim clodinafop-pggpargyl, cycloxydim

set hoxydi m tral koxydi m bi spyri bac-sodli um ci nosul furon,

pyri benzoxim pyriftalid, pyrimhgb thxl, pyrim sulfan,

i mzapyr, or triafanmone, or a deri i t her eof . 13. The
conposition of claim1 or 3 in whi her bi ci de active ingredient
i s cyhal of op-butyl, fenoxaprop-g N b Qp - P-butyl,

hal oxyf op- met hyl , hal oxyfop-R-nethyl, nmetamfop, propaquizafop,

qui zal of op- P-et hyl , qui zal of opP-tefuryl, penoxsul am
clodinafop-propargvmﬁﬂ%Wribenzoxin1 pyriftalid, pyrim nobac-nethyl,

or triafanone. 1 repigentsonposi tion of claim 1 or 3 in which the
her bi ci de active ingredient is cloransulam nethyl, diclosulam
met osul am or pyroxsul am 15. The conposition of claim4 in which

the built-in adjuvant is present in
about 600 g/ kg relative to the total
conposition of claim4 in which the
an armount of about 300 g/ kg to abptt

grxgnount of about 200 g/ kg to
Mosi ti on. 16. The
-in adjuvant is present in
0

808" gikg relative to the total
conposi tion. 17. The conposition of [claim 11l in which the built-in
adj uvant is present in an anount of abotH; 200 g/ kg to about 600 g/ kg
relative to the total conposition. 18. The conposition of claim 1l

in which the buiItR%Q %q;¥y_nt is present in an anount of about 300
g/ kg to about 600 /kg;ié*z-fwg to the total conposition. 19. A

st abl e her bi ci dal gd? q“% sition containing built-in adjuvant

whi ch conprises: aj" hftlifaesicEigeedel ected fromthe conpounds of the
Formula ArCOOH NH,2%f Re gorameiionferaim2tawheeyin Bsemishyd phenyl group
substituted with one7: 6h¢eumpasitlestol tmentefichile pehetedtih ywhiodl ect ed from
t he group consi st ithg boill-inaldpyent is Glligoed e kydlid. C1- C6 al koxy, C, -C4

al koxyal kyl, C,-C6 al kyl carbonyl, al kylthio, Cl-C6 hal oal kyl, C-C(5
hal oal koxy, C, -C4 hal oal koxyal kyl, C,-C6 hal oal kyl car honyl ,

- C, hal oal kyl t hio,-0OCH, 01, -, -OCH, CH, CH, -, and - OCH, CH, 0-;
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R represents Hor F; X represents G or vinyl; Y represents C, vinyl
or nmethoxy; and their salts and esters; conprising, wth respect to
the total conposition, fromabout 1 gram per kilogram (g/kg) to about
200 g/ kg; b) a built-in adjuvant conprising, with respect to the

total conposition, figomhakeiosRRdn@rke di ZbRHE 1,758 19ikghicnherein the

bui I't-in adjuvant fg bﬁﬂlem%'aﬂﬂaﬁﬁs gfleé’rlﬂ&@'o?a'uﬁn-%&{nfs ﬁ%'@%}t ﬁr r Zs\pl)vgt:'?r

i mmi scible |iquid;g,

to the total COW%& edﬂ 1a91 agﬁsga 98& ﬂg’ o ko,
wherein the solid q %S%eo bR saf. dcchari de,
or a pol ysacchari 2 1[ H

Y8EiSHT wat er
sol ubl e pol yner or 9‘% OEHHPHSI %Oé é’@s\; Sgra{ﬁe t ot al
conposi tion, fromté%ﬁ e Xy cteEf’%tS Y"ﬁfoet H3¥le proviso
that the solid carBipliacgeraptsicrsessrr of falpdf- sol ubl e pol ymer or
ol i gomer nust toget Rk Thesasmnasiono! peeane of oy 4dor 18nn phisht ot al
conposi tion, wher eiha bueimedipyait de ose of Wer¢ Ahe sditamunasble wat er
solubility of | essliqdrvhichabapetrdene frratios, Ipdrocaitiang omnesdl pH of
about 6.5 to aboutoil. Eerosene2faraffing onmasidt haphtlafenel aidnalt@ wher ei n
the herbicide is anaphripdanadracfion, heonhaiclsomMemigalkyrsubstitnred ben-OCH3
wherein R equal s Hme, @yléncl pldpylckiydnegraetin, plak Serived®l, kol of
control ling undesipaflofl, MpOSiAli 10Nl vebi ROasRF AL SBABRYE deaFBNt Whi ch
conprises br Oadcasédcﬂﬁut SPravi B, Shitorddbngiianndeed Bichaal by, effective
amount of the conpesihi @i @ ‘lo'i’u%)‘ o‘ﬂ”?eb%m%!ilahﬂjml stedSF QEnt20 to an
aquati c environnmen Lrgjea %r ﬁ{ rh%xq gﬁ Cl?blﬂf gjl[tngr]bg ence of the

n

undesi rabl e vegeta irabl e

vegetation in a fl Eﬂéﬂte Pm V% '“e x?r%astl ng,

U)

)

=Q

IV %V §l
sprayi ng or addi ng Ha‘gXH eaﬂ’oﬁ
conposi tion of anyOr g‘ 1§ 3, 19 or 20 to an aquatl c
envi ronment eit her %C%}Wﬁé}#’é@a@fm@fqié]rm@ﬁfe}@fe%’déw chy he
undesirabl e veget atthiedwﬂt in adjuvant feppear siorppéparaniglerived adabl e
her bi ci dal gr anul eindepaadsitiy siectfd fzmy thenmowf capsialing eBsaybea®0, wher ei n

the conposition is AL %%nyée? m%lﬁg ()(:lorrgs,r ; E?fla%jm§§§;§gaqlg solid,

wat er sol ubl e pol yngr
i ngredients in wat ener:z\jc gl(r) cfg ‘5 sy e built-in
adj uvant and oil sdl*BBilelpsa dnpe ’8‘?‘ dfents to
forman oil phase; ST gtBiaRY ‘?rﬁ’ (9“351‘?&&&3%‘# éﬁﬁ’ér%ldofﬁﬂ?ﬂé’ﬂ) b) to the
aqueous phase prepéf’éﬁ% n step a) under high shear honpgenization to
provide a mixture; dfldiEcemponsionpkanyoae pfdpiar b ara9¢)which provi de a
stabl e powder; and tkdbulighedmvantispgesehensh anbentpdaoier 200 gkar ed i n d)
by a | ow shear granokbtitd@®Opylacessive to thedotalldvenesitioasi tion of claim
19 in which the her bi32iHe cantpovigioh bfedne of clepin3iced9 idwkierpound of
the Formula NH, X Ahé\ﬁﬁlﬂxhw&jﬁv&tikp?éscﬁﬁﬁﬁﬁﬁﬁﬂﬁxﬁoﬁaﬁﬂ‘tﬁ%ﬂu”ﬁ& oup
substituted with ort@ab@nfa@urg/wﬁatméttemb%thr%%ﬁ%a%ﬁtIy YeTected trom

the group consi sting39fTiRalAgRRIRRGS Sy ﬁ{cﬁ?ﬁﬁﬁ 3B NGRLARENE S H or
F, and X represents, rﬁfnwvél{&yér Bfe tﬁ' 1c9{) a%ﬁ{/g[in &t Ol -

The conposition of H%‘ﬁ F—‘bﬂ I've' 1 ngr ed| ent
conprises a conpou ere n
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Ar represents OCH, R represents F; and X represents C; or a salt
or ester thereof. 26. The conposition of claim?20, wherein Ris
nmet hyl . 27. The conposition of any one of claiml, 3 or 19 in
whi ch the built-in & Uhasimpsitanldlgitie 3ar whesll thd one orm@8. The
conposi tion of anyofnpesatide bétiva idgrediear is 38lebtad Wong Riddnefdyli 1 t-in
adj uvant is one orp @Emgvpfcleﬂldaﬁm b6 dEH! didlif@l el felod-s a pol yol
fatty acid ester, ﬁq YRR AR RS- QRS IET plplgké/c@hhoxyét% @ngl cohol ,
al kyl pol ysaccharl ra‘R{X} irﬁnﬁlﬂkﬁﬂ%ﬁobﬂf pl é@t’érs RRY yagl s %'Afje or bl ends
thereof, amine et @gm@” i‘ ahfiYe @Hg ylate

&

organosi | i cone basggy w’falﬁﬁ%@hmu%}yqﬁﬂ%p\ﬁma ARGl AST POl yIer,
et hoxyl ated al kyl 'um¥1onio fatty

aci d. 29. The con%) ]f;l@%cg"’rume y u% ei;nh&rré;"]t«?n%fntqéo en19 in which
the built-in adj uvBAMTYBEE GFtt 637’ Eﬁ o1, gt Pi‘ﬂ e liquid,
which is a petrol el?} “P?“ isRYEihacH P‘BCI&IPBW‘?“H Reshlopratenseer osene,
paraffinic oil, m‘%‘élﬁ FEEREIFAreREyA chloginyPn.hlsmpIoahaReH-act | on,
aromatic sol vent, SN, selpanzqng édPpamoRn elopxsplidn eumy Repy| benzene
fraction, plant deddimgenei Idififenibemn dinkpiperate sbwdthomkiyml i ve o l
castor oil, sunfl ovianatsdiddopyr EK@6t2rERTG ¢sprasorn IBI-V51, ebt-t on seed
oil, i nseed oi | ,  alzanidi tbnoxaed fuate, fohirgzasadd, lomenlfordn, fimesanme oi |,
tung oil, ester offopl Amendet,ivéapoi-tthyR flemioNazine Rypvisii@asat e, n-butyl
ol eate, isopropyl Mmyrbsipst.dluoRR@py @0gs Sld/adk, fivebaas Forafet hyl
soyate, ester of divdfuksh, di ]Qfdsﬁ 'ltéucc‘fl'ﬂiﬂsﬁlatéjf’ bUtO h@&jl'tepat €,

di -octyl phthal at eima%m@lhhﬁdn@%ﬁiﬁbaﬁ@ﬁﬁlﬁh ?mnzaq?lgl inbR&HPMPOSI tion
of any one of cl aij nl 'ica Db, el P:el ,ébvant i's one

or more of a pl ant an Srione, 1{}31131‘3]9&16% l}ﬁfeet]l %togi fur om the group
rtl

consi sting of soy Br oil
sunfl| ower seed oi F[%%RAGR Obuﬂqmﬁl% f?%(?iﬂ n O@‘b%ﬁfr'{'r‘?f (l}-', [ nseed

oil, palmoil, pea%'t‘“’ﬁrolme %%ﬁ | P "é‘"@é’ﬁ‘rmp‘fﬂ 1‘“”91481 ‘tong oil, a
ester of plant derl?eélé(H‘aB‘?l}e %"‘ A Tlat% OgL d PRICroPhgs: &rebiat hy |

soyate.  31. The é&lﬂ%s}’ﬂ-’? 18 164’6-94491“611@1“&80131()&.i?fpnamls PEW-19"i n whi ch
the built-in adj uvserhlorsprapyaende. prsulurerrnmbugtarkbpyrcl@ob g/ kg t o
about 600 g/ kg, r anarjogel porazhbynpist pyrasawydosipyribenzoxing yrithe

conposi tion of anydameyofiaid.agymniipocanethl, ipyrimfisudfant quéndadi 1 t-in

adj uvant i s preserihmie, amimbrant S-6252banikzid00sigickgnt os-meaut 600 g/ kg,
rel ative to the tdtzailmc(amﬁﬁricﬁlboﬂﬂfentrﬁﬁme-rﬁlﬂfcﬁa@t@p(ﬂﬁh;}fltﬁﬂn@f any one
of claiml. 3 or XfefueHlbeihi£OpR ihsitebcRPariRfanitRE ricfopst. RESt i Ci de

active ingredient 1cI@p)91c@@h Qﬁcp%l[fhd’seﬂﬂhﬂ}ﬁf 11r196xai1a§@fh@ﬁeﬁld . 34. The

conposi tion of cl gtfadAnropher el n the one or nore of a’pesticide

active ingredient | | ect ed fro C.| 0 fo propar gyl, clethodim
cycl oxydi m di cl of ? ]Fﬁ ’I’JPO?IEPI‘?Q #8p? t“ﬁ 5 d5Q06i0F B9rSet hy | |

pi noxaden, set hox SFIGRApE et hongxacsk SPT?HOCQI' uclogwst er's and
ani nes, 2,4- MCPA! Oczt-memp alé&tr@? iehhernyifk digxclonge dietrinar

aci fluorfen, al achieorfenciirarsderetish, ofenclocmi. fbpyacde. i Buxo&mimnot r i azol e,
ammoni um t hi ocyan@!l‘e]aZQslﬁl Hupos proseins. usesdifen-ethwhtmzfenpyr-di-

bent azone- sodi um ecthghinipberstd MG ¢éAk, MOBWEHEOmaphibaliofitgaide bi f enox,
bi spyri bac- sodi umMNA),onmbetrinde R4 & cAndoN, pleaf lensfonolbenzoic

car f ent r azone- et hytid aahilia( indd@RatieRItgrgsfopham ci nosul f ur on,

cl omazone, cl onepr ops. Thk ePbiifon SR Khefldh 4B or fbfd uf eni can,
di nepi perate, dige} Qﬁgﬁgrriyao ﬂhﬂ)@@ttmuﬁvlt hi opyr, EK2612, EPTC,

esprocarb, ET-751, E‘?j}ﬁﬂ iod SRR B, &8{:{}/ A%amde

f 3@53{]} from sfoge c r@% ﬁtoueo 0Pl SHlerbf dexdfnl ™ ;’gﬁ;‘sgf en
foramsul furon, gl Wia gcgll ﬁé&( fled Shrc 18@%[3 %C"llyeu %ﬁeyoﬂﬁ%ﬁéf’l@“m or ’
i mazamet habenz, | Hléz ?%azapyr i mazaqui n, indauofan, ioxynil,

i pf encar bazone. |soxaben MCPB, nefena cetonesosul furon, nesotrione,

38



It [ [ [ i1t-in adjuvant is
46. The conposition of claim19, in which the built-i
one or rmrgpt han one of a petroleumderived paraffinic hydrocarbon, a
petrol eum derived aromati ¢ hydrocarbon, a plant derived oil or a C

: : LV Cm 19
- f a plant rived ojl. 47. The conposition of claim 19,
iﬁGwﬁiStcﬁrtﬁe soIOi d. c8r bsrpanarEon et anyirwnesedeiehhid ad 9o which _
di sacchari de. 4be sqiibcdrbphydeate isomect noraithani@e ofmodn-ob t he solid

i iy ide edf) T i 9, in which
bohydrate is subyasgkaride, sefgredifien gonpesirtictose, sficrobeirshal 9,
fﬁre sol>/i d, water dosaubicwspohgnmeitom: ol i gomer is one or nore than one
of a |ignosul t hnat e 39&allpabynposiyibn af aghak o Delaiant, aldeib inaplh hal ene
sul fonate formal dehysidid: enceRsRbR: polymer or oligomer is one or more

than one of lignosulfonate, alkyl naphthalene sulfonate form-
aldehyde condensate, polyvinyl alcohol, polyaciylate, poly-
ethylene oxide. or polyvinylpyrrolidone, or co-polymers,
derivatives, or mixtures thereof

40. The composition of any one of claim 1,3 or 19 in which
the solid, water soluble polymer or oligomer is one or more
than one of lignosulfonate; polyvinyl alcohol derived from
the hydrolysis of polyvinyl acetate, that vary in the degree of
hydrolysis from about 87 to about 99%: or alkyl naphthalene
sulfonate formaldehyde condensate; or co-polymers, deriva-
tives or mixtures thereof.

41. The composition of any one of claim 25 or 26 in which
the built-in adjuvant is present in an amount of about 200 kg
to about 600 g/kg relative to the total composition.

42. The composition of any one of claim 25 or 26 in which
the built-in adjuvant is present in an amount of about 300 g/kg
to about 600 g/kg relative to the total composition.

43. The composition of claim 19, which is a granule.

44. The composition of claim 19, which is a powder.

45. The composition of claim 19, in which the built-in
adjuvant is a water-immiscible organic liquid.

46. The composition of claim 19, in which the built-in
adjuvant is one or more than one of a petroleum derived
paraffinic hydrocarbon, a petroleum derived aromatic hydro-
carbon, a plant derived oil or a C,-C o €ster of a plant derived
oil.

47. The composition of claim 19, in which the solid carbo-
hydrate is a monosaccharide or a disaccharide.

48. The composition of claim 19, in which the solid carbo-
hydrate is sucrose.

49. The composition of claim 19, in which the solid, water
soluble polymer or oligomer is one or more (han one of a
lignosulfonate, a polyvinyl alcohol or an alky] naphthalene
sulionate formaldehyde condensate.
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