; ef ghe3e”z~6Tkv WO 02/ 1158: 15-4 PCT/ US(12/(1t. 137 PASTE FORMULATI ON FOR
SEED TREATMENT OF PLANTS Background O The Invention 1. Field of the
| nvent i onwidhgyrggsent invention is related to additives fopcf/p&iiwhadsi ons
used for treating seeds, especially water-dispersible paste formnul ati ons.

More particularly, the present invention relates to the use of an
organosilicone in seed treatnent conpositions, which enhances the even
coating of a pesticide and, where a pignent or dye is present, the color
intensity on t hPASTEEORMULAEION FORSEED'WTREATMENT OF PEANTS

enhancenment chem cals for decades. These treatnents serve to differentiate
seed, increase the storage life and viability of the seed, and protect them

.agai nst di sease, pests, and the like. See, for exanple, De Tenpe, J., The
Fungi ci de- Treated Seed in the,Sqil r 10 . 205 - 230 (Dev. Agric.
Managed- For. Ecol .=, 1979, 6&%@%'%&@?@?&”%@% c. CQutlook 1(4):16-22

«(1990). Seed coating is a_process of applying finely ground solids or
i qui ds dont aFWthgﬂiy@W@H or suspended solids to forma nore or |ess
continuous |ayer covering the natural seed coat. Conpositions and
formul ati ons Uheprekan inveation isgelated ds additives dor foohulationsrused fertteatiiig sgeds)t s ar e
well known. In this regard, U S. Patent No. 5,328,942 as well as United
Ki ngdom Bgfe6ially wixet-dfspérsidie fadteXofiflatiohs. Mdte Pattichlaaythé 'Biaeaentmem&uce

costs, nany s_eed-trea?érrent formul ators woul d prefer to be able to use paste
]for mul at | ghse fo\%ﬁé §8%%h SBMGSIRES ﬁ'seefcﬁ % Lift e Binp YR \x@.]iﬂheenhén%'d fle .
ormul at i ons, erein suchi use of paste fornulatrons résults 1n significant
cost savings. The utili,zation of a paste WO 02/ OSBs-4 PCT/ US02/ Q1~37
For nul ot UL GoBtREsotaPestiEige and i hest BREMIR-m AYEds BIRSTiEe SPIoRAN R B iHe

paste fornulation tends to di sperse slowy. - j ghly desirable
that forsesdati ons for treatnent of seeds as mﬂ“ﬂm%mﬂ@ﬂm&l ations for foliar
treatment of plants readily and quickly disp X bly uniformy,
when comi nedDekdriptisRo€Relafddose skilled in the r&%¥&nt art know, however,
t hat conventional non-aqueous pasta fornul ations are generally not capable
of readily anéféﬂd'h‘ﬁlfé Uee@l'tlﬁé&%dsvlbiﬂga Widd JaR ety Bl leBharRBtle@ThEMRAR forccites.

rel evant art also know full well, the seléction of a dispersant or

di spersi agent for incluskon i aste f | atiqn for .tr.eat t
seeds or [}gfﬁ’: feghle S ?ef‘éea{orfilﬁ?reg?ﬂ%?%eﬁt S crﬁﬁss?ﬁﬁggogaﬁgl?%%ﬁ‘fl%l{lﬁ? f o Ssegéier al
reasons. For exanple, while a dispersant, in geperal, may typically be

sel ect ed 3RGPIofRct Pisapaganst disease.dies's: ‘H‘d(,tg“i" fike. rSGFo%WF%PPISn%W’I%WP% TadfBer of
desired physical properties, sonme of which are nentioned herein, the

pr esence FohgigiddiTeded Sead iprthel Sgip Craptey 16,gen 205 1235 Dpa digsict Manadedifoon -
because of the surface-charge nature of the dispersant or dispersing agent
- may ungigsli= abl7y, 6)fshe MaddeeR B ifekkiy Oaktlobk ¢(4):06+22 @09®N to adhere to (i.e.
"stick to") a particular seed or plant leaf; and, if the fornulation

further incl uggé:dog)#ﬂ?(gél [ ,%gésgroif??%ﬁggghely nH RIGR cfr%biﬂsl%lflf?ﬁ%nﬁt he

ability of the to un colfor the seed or |eat at isto

be treated. .However ol orjn reated seeds is.required by.law to avoid
i sconsudistelu Sraapieatied Sond3de BT SO 158 GG S eodrip e b

coloring. Onmng to the problemof cleaning off the color from equipnment,
seed t r eseadeent. ampositiony endsfornulagenswsediop trepiing sesdnapdyfoy Frliar weatmenfyafs

Basically, the seed treatnment fornulation should provide uniform coverage,
adequat e phntsfaae el thewn oln thindgiidpUy iPateht WO f 5,828,942 Bowbl]l pd UnitndtKingdwin dy es
requi re even coverage and deposition of the fornmul ation and, additionally,

the pi grf@'aﬁ,-ﬁtﬁgﬂﬁicuﬁéﬁfcwm@ﬂysmJ@imhﬁat%; ent that additives can be
_provided that Il help in uniformy depositing the formul ation and

coloring the %‘%Efgdueetcgg%, 1)%1]\3, se@@-\ﬁ%at%rn{(f&‘mﬁﬁ{éfgwoald prefer to be able to use paste

formulations instead of conventional, commercially-available liquid formulations, wherein such

use of paste formulations results in significant cost savings. The utilization of a paste

| RGN
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W O |12/ (158-45.4 PCT/US02/111-437 It would therefore be desirable to have
commerci ally-avail able a fl owabl e concentrate formulation that is not only
able to diyspeysgssieadily and quickly, but is also able to meEhgsrnsizzongly
to, and uniformy coat, a treated seed. The attendant possibility of a
reduction in the anount of pignment needed in the fornmulation is an added
benefit. Put sinply, seed-treatnent formulators would nmandate a uniform
coating of "actives" and coloring agent on their seed, wherein the
seed-treatnent coating neither "dusts"” (i.e. neither causes formation of

dust or pther . ti.cle r ' ' i

desi r abl BGfeuOR g { Rt BlfedsbRg Bhca el 3G ter BELL PEe BpmaiG ponts
Ssilicone materials to_coat, bot ani c, seeds, .seedl.ings, neristemtic tissue
and pl anto &sASFSPSlowlyy Yiohdt #S?‘fﬂt]‘&‘%é{r;lg?l&%@wgm%fﬁ‘f dregjueht ﬁ’l&??‘iﬁrﬁs ‘ﬁ"aé
crosslinkable silicone materials are coated onto the seeds, seedlings,

mer i st enas formulagensefor fnliaptreatmentrdfiplants readilycandswickiykdisperss, prefesabiyvamiformly,i s
said that the silicone coatings provide antifungal protection, can be used

to carrywhed gl withfaterdThyeaskilletl On tHeaelevdmnt afifkng®s Abwaler,Ghat ar e
perneabl e to water vapor and oxygen, and allow sunlight to pass through to

(he Ser TR RS o SRRl 5 JOR S atb SR FeIBTALCHYY
T LR Pl Do nd £y B ST B RSAEE e

substance or to seeds sinultaneously with a pesticidal substance. The

pol ydi medisgersant ox dispersiog agen for le@vﬁlwnaamﬂsiieégrr@ﬂ@m fop{reatBrpiti seeds &rfoF r om
separate conpositions or by the application of a conposition contaiiung

bot h t hefqhestreatindal ofyiliss mastcbeatose tirefuflp fyrdserahnghsink oKamexapler whidea. 3

WO (12/(1S8-~S~ PCT/US02/111-137 U.S. Patent No. 5,580, 544 discl oses

wat er - di gREdrsdplif g@ﬁe“r&l,emfa?ﬁﬁiﬂaﬂif bOSetedidtbfor @ﬁ@oﬂ&ﬁﬂ‘ﬂr&i@iﬁ?ﬂ%@r&ﬁ@n with seed
treatment and foliar treatnent of plants to provide excell ent dust and

rub- of f n I e i L VI3 I .and a
nydr ocar BERuERPn whfis ARRGE of Gl By RAEpSRERIL SEpRbe AN Fe RGN Fokcif
carrier is present_in an amount that is effective for _.reducin ting off
o §he piiresengs oty Sisgaternt or Gonsitteededt PN Prt Briblaihr Driatfh dldRe
surfactant and an effervescent conprising an al kaline carbonate and a solid
and weak sarice-charge neturé afthadispersans oz ispersing agert b srayrundesinablyraffectshe pbilityhd
weak acid are respectively present in an anount that is effective for

enabl i ngof {he fomall@idnoomdhéeit@ .o tstick 86!l laypastivtilay secdnpline ladf, apdrifthe i n

wat er. The paste fornul ations are especially suitable for containnment in

vat er Sohdmhﬁtﬁﬁﬂﬁﬁer‘f‘m&fe's digSPef &19&:?%]&%9?; iy UAEGRBE affestGhe bisiBtyloTHRE Ng t O

render the active ingredient Safer to handle and theréfore better for

consuners and.the enwi ronngnt., U. K _PRat - No. 796 di scl oses a net hod
for modi Wﬁ“‘f’ﬂ%’%‘&‘?‘é‘ ¢ 8?%633%&%%&5?9%%%%5%&5&% ‘a pl ant - whi ch

conprises applying to the outer surface .of the seed g coating of an
i PP owe%er, coloring treated seeds is required byhlaw to avoi rmsconsun?ptlon.

Currently, both dyes and pigments are used for seed coloring. Owing to the problem of
cleaning off the color from equipment, seed treatment manufacturers and growers prefer using
pigments to dyes. Basically, the seed treatment formulation should provide uniform coverage,
adequate surface adhesion, and biological efficacy. Both pigments and dyes require even
coverage and deposition of the formulation and, additionally, the pigments are very expensive.
To the extent that additives can be provided that will help in uniformly depositing the

formulation and coloring the seed , they will have market value.



organosi |l i con conpound or m xture of organosilicon conmpounds sel ected from
or ganohal osi | anes, organopol ysi | oxanes and m xtures of defined distillable

by- producqd) @@axesi | i con conpounds. The di sclosures of theef,06@@9179 are
i ncorporated herein by reference in their entirety. The foregoing

desiderata, as well as other features and advantages of our present

i nvention will becone nore readily apparent to those skilled in the

rel evant art upon reading the follow ng sunmary and detail ed description of
our present invention. 4 WD 021US8.~S-4 Summary O The Invention

PCT/ US112/ Ul: 137 As stated above, the present, [nventjon relates to the use
of an or ganoskt Moylstilerefore be desirablertadaye ?Q?F‘H?IF‘&{IY‘BY@. Ll?ﬁeda(é"’ag’ies"ﬁé@@twee
.paste fornul ati ons have been found to provide excellent uniform seed

coat i ng fandulatigr thatid nobdrdy ablate disperye ehdify apdequickdly, butisialsgsableNbadhere
particularly, the present invention is directed to a conposition conprising

-a seed tsrtﬁﬁogw&a,t arldUnotAly icOf, Ahldart sdd) arRdtiehdemb possibility ioy @ refuctiieinfthe mul a:
R~R~Ri aRSi ,10Bi 1"l RRZXx wherein: X is a nunber fromO to 30,

L
g b RSB AR gl S £
atonms; B is an al kyl ene oxide noiety selected fromthe group consisting of
et hyl enewhstpigidhe sped tnehionrat ecdting neithery'deste’ (i nelthergansasifQEmatios of Hat@sf : n i s
a nunber froml to 50 if, and only if, B contains ethyl ene oxide, otherw se
nis a arfidlé)ndr tubs dff;theinsked, neither of which is desirable.
U.S. Patent No. 4,753,035 discloses the use of crosslinkable silicone materials to coat
botanic seeds, seedlings, meristematic tissue and plant embryos for their protection and to
promote germination. The crosslinkable silicone materials are coated onto the seeds,
seedlings, meristematic tissues or plant embryos and crosslinked to cure them. It is said that
the silicone coatings provide antifungal protection, can be used to carry entrapped plant
adjuvants to the site of germination, are permeable to water vapor and oxygen, and allow
sunlight to pass through to the germinating seed.
U.S. Patent No. 5,106,649 discloses a method for improving the bulk flow properties
of pesticide-treated plant seeds. The seeds are treated with low levels of a
polydimethylsiloxane lubricant which is applied either to seeds that have already been treated
with a pesticidal substance or to seeds simultaneously with a pesticidal substance. The
polydimethylsiloxane lubricant can be applied either by coapplication from separate

compositions or by the application of a composition containing both the pesticidal substance

and the polydimethylsiloxane lubricant.



5 WO 112/0S8-15.i PCT/US(12/(1t.t37 Gis selected fromthe group

consi sting of hydrogen, hydrocarbon noieties of from1l to 18 carbon atons,
and acet ywo daggdsupti on of the Preferred Enbodi nents As desenifp@dighove,
the present invention is directed to a conposition conprising a seed
treatment formul ati on and an organosilicone additive of the fornula: ~R-R2
RS OIli'"RR "' RR~~i $i R ZRY wherein: X is a nunmber fromO to 30,
preferably 0 to 5; Yis a nunber fromO to 10, preferably 1 to 5; each R
and R2 is independently selected fromthe group consisting of alKkyl

ieti ff tq.l . ded t hat t
one Rz s 7 B Ratapdie & SESPLs SIS wolRedlpRaia pita tormyars it s usefon

.atoms, preferably 2 or 3 carbon atons, nore preferably 3 carbon atons; B is
an al kyliegennegiierwith seed\restmen @ad) fqlwbtfﬁatn@ntg@fm!mxts:WPszdp ﬁgcedientéhlnw@n e
oxi de, propyl ene oxide, butylene oxide, and m xtures thereof; n is a nunber
from 1 trab-off dohtrohr’iﬂxeqnlst,e fofmulBice rbmprise @t deyivengrealdént and mhy(&budrbm oilis a
nunber from1l to 10; and s
carrier having a boiling point of at least 150° C. The carrier is present in an amount that is
effective for reducing dusting off of the plant leaf or seed. The paste formulations further
include a surfactant and an effervescent comprising an alkaline carbonate and a solid and weak
acid. The surfactant, the alkaline carbonate, and the solid and weak acid are respectively
present in an amount that is effective for enabling the paste formulation to readily and quickly
be dispersed in water. The paste formulations are especially suitable for containment in water
soluble and/or water-dispersible bags or pouches, such use tending to render the active
ingredient safer to handle and therefore better for consumers and the environment.
UK. Patent No. 1,141,796 discloses a method for modifying the rate of germination of
the seed of a plant which comprises applying to the outer surface of the seed a coating of an
organosilicon compound or mixture of organosilicon compounds selected from
organohalosilanes, organopolysiloxanes and mixtures of defined distillable by-produced
organosilicon compounds.
The disclosures of the foregoing are incorporated herein by reference in their entirety.
The foregoing desiderata, as well as other features and advantages of our present

invention will become more readily apparent to those skilled in the relevant art upon reading

the following summary and detailed description of our present invention.



WD 02/ 058. 1y PCTI US112/01.~37 Gis selected fromthe group consisting of
hydr ogen, hydrocarbon noieties of from1l to 18 carbon atons, and acetyl.
Were G iwaodsgisacarbon noiety of from1 to 18 carbon at oispusckoedh be

al kyl, aryl, aral kyl, alkaryl, or cycloal kyl. Preferably, Gis hydrogen or
al kyl, nore preferably, hydrogen or alkyl of from1 to 8 carbon atons, nost
preferably hydr ogen or alkyl of from1l to 4 carbon atons. As enpl oyed
herein, the term"al kyl noiety of from1l to I8 carbon atons" is intended to
i nclude nethyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl, undecyl, dodecyl trrdecyl tetradecyl entadecyl hexadecyl ,

dept adecyl , oct adecyl and i sSwamaryOfihe Iny @@@Png such as, t-butyl,

2- ethylhexyl and the like. it is preferred that all the R _groups, and all
R2 groups as Avestateduilzave, TRE pricsent inentien reldtesto the ushef mrgarwlsthydmegn@eqsl It is
nore preferred that they all be nmethyl. R3 is a bridging al kyl ene group of

from 1 tieathméng fdramlaiongs These dbpasiblopabiefbendations hubeben fouring|pendde
butyI ene, and isoners thereof; preferably R3 is ethyl ene or propyl ene,

%Zéﬁlgﬁ( ng% be et hyl

oxr de propyl ene oxr de @h%f"édn@é% C% Q?nchllsgfy %&F@ocﬁ.gtrlgﬁnoremextﬁrgge
f the f B t hyl d/ I

Tor e pr ef er AR SSERAAE: theFesent e %%ﬁ?oﬁreﬁédgﬁ AFPERESLR: HNPIREAABE  any

nunber from1l to 50; where no ethylene oxide is present in B, nis any
number  ftregtment fosmudptioxsad se erranps addifivs efithaforamlanpl oyed in the
practice of the present invention preferably includes at |east one of the
followi ng: an active ingredient, a sticker/carrier, a surfactant, a

di spersant, an anti-caking agent,_a _foamcontrol agen{, or a pignent or
dye. 7 WO 112/ 1158%~| PCT/ 8502/ 01} 137 AddRtional oftional components can
al so be included. It |is|especjally preferred that thg formul ation includes
at | east one pi g{me.anQL_C{y&_ er tg.cl Lb%zt he present
invention, certain tgrng W IIL lized f¢r puyposds of conci seness and
otherwi se to el uci datRe ts vaR aspects,zf eat reskl and

e L

wherein:

X is a number from 0 to 30, preferably 0 to 5;

Y is a number from 0 to 10, preferably 1 to 5;

each R! and R? is independently selected from the group consisting of alkyl moieties of
from 1 to 18 carbon atoms, provided that, if Y is O, at least one R* is Z;

Zis R®°0OB,G;

R? is an alkylene moiety of from 1 to 4 carbon atoms;

B is an alkylene oxide moiety selected from the group consisting of ethylene oxide,
propylene oxide, butylene oxide, and mixtures thereof;

n is a number from 1 to 50 if, and only if, B contains ethylene oxide, otherwise nis a

number from 1 to 10; and




advant ages. These terns are defined hereinbelow The term "paste" shall be
understood to nean a finely-divided resinous conposition, which typically

i ncl udes @@dasbisgi zer-like ingredient to forma fluid or wmenufdiendr

m xture, wherein the paste is made w thout use of |ow boiling solvents or
wat er emul sions. The term "active" as used herein shall, in general, be
understood to nean any ingredient that is chemcally active and/or
biologically active in origin. In this regard an "active" ingredient can be
a single ingredient or a conbination of ingredients; and the nmeaning of the
term"active" shall be understood to include but not be [imted to the

fol | owi ng: (5 isselented from thsaipan enasisiingefthydeogeantpulsocartpagueetiongffiom hs are
disclosed and listed in U S. Patent No. 5,093,8S3; (2) such

bact eri abdalkchponaionvs andageddi t i ons-of matter as are disclosed in U S
Patent No. 4, 182,716; (3) such fungicidally-active conpositions-of matter
.as are disclosed in U S. Patent No. 4,182,716; U S. Patent No. 4,497, 646;
U S. Patent No. 4,569,690; U S. Patent Nos. 4,857,649 and 4, 950,671; U.S.
Patent Nos. 4,966,912 and 5.0 7 g2: 039, 332 and

5,071, 862; and U. S. Pat eﬁf cﬁﬂﬁ “ﬁ%“*}]ﬁmg‘iﬁ% %er bi ci dal | y active
conpositions-of matter as those disclosed in Pat ent . No. 4, 497, 646;

U S. Patent Mysdesoribsdqbgue thepresenypryention.is ﬂ}f%frte BEAMBGSItion comprigiaga | g
Pat ent No. 4,966,910; U.S. Patent No. 4,979,982 (to Brouwer et al.; US.
Pat ent Need treapeiXboongetion MOELSEacsliteB72dditbR DEBEsorauls. Pat ent No.
5,114,464; U.S. Patent No. 5,169,430; and U. S. Patent No. 5, 319,102; (5)
such mi crobiol ogi cal | y-active conpositions-of matter as are disclosed in U,

S. Patent No. 5,2I5, 7471 (6) guch™p¢gstici dalgly-agti ve!conpositi ons- of
matter as those disclpseéd in U S.| Patent . 4,839, 349; U.S. Patent No.

5, 010, 068; U.S. Paten . 5,134,1B Es and U S. Pthent Nos. 5,134, 144 and
5,134, 145; and &) sU Pant Sigr ow i—zctive or’rp‘%siti ons-of matter
as those discl osed |n u. S Pagent . 4 3I 9 033; |U. S.| Patent No. 4, 8S7, 649;
U.S. Patent No. 4,943%1309; U %(nt No. % 039,|332R'U S. Patent No.

5,070, 211; and U. S Patent No. 5,7TI/6,735. Anong tThe active ingredients that
are suitable for use in the practice of the present
wherein;

X is a number from 0 to 30, preferably O to 5;

Y is a number from 0 to 10, preferably 1 to 5;

each R’ and R? is independently selected from the group consisting of alkyl moieties of
from 1 to 18 carbon atoms, provided that, if Y is 0, at least one R*is Z;

Z is R*0OB,G;

R3 is an alkylene moiety of from 1 to 4 carbon atoms, preferably 2 or 3 carbon atoms,
more preferably 3 carbon atoms;

B is an alkylene oxide moiety selected from the group consisting of ethylene oxide,
propylene oxide, butylene oxide, and mixtures thereof,

n is a number from 1 to 50 if, and only if, B contains ethylene oxide, otherwise nis a

number from 1 to 10; and



invention may be listed 5, 6-di hydro-2-nethyl-1, 4-oxat hiine-3-carboxanilide
4, 4- di oxi de, al so known as oxycarboxin (comon nane) as well as by its

t r ademar Kwi-AMEYAX; 2, 3 di hydro- 2, 2-di net hyl - 7- benzof ur anypcmgédh4z7
carbamate, al so known as carbofuran (its conmon nane); nethyl carbamc acid
2- (2-chl oro-1- net hoxy ethoxy) phenyl ester, also known as cloethocarb (its
common nane); 2-(4-chlorophenyl)-3-cyclopropyl-1-(1H1,2,4-triazol-i
yl)-butan-2-0l, also known as cyproconazole (its comobn nane);

pent achl oroni trobenzene, al so known as qui ntozene (conmon nane) as well as
by its trademark TERRAGLOR, 5 ethoxy-3-(trichloronethyl)-1, 2, 4-thi adi azol e,
al so known asGés selegtedAoomn thecgravipernsisting obkydnegdn, hydrpeasbanr malieties &f fIRERRAZOLE;
Rhi zobium sp; Penicilliumbilajii; Bacillus subtilis; ~3-(4

chl or ophen@xcyybomatdrhs, bndiacaylnyl et hyl ) - 1H-1, 2, 4-tri azol e- 1- et hanol , al so
known as triadi nenol (conmon nane) or by its trademark BAYTAN,

| L . ! ! .
tetranet hy ”WHEI@G?EaSWdfrbéil?oon%tﬁ&y@% ?%o‘lé‘bérﬁg}é %@azb ga.?@ga Lagl

2-(4-thiazolyl) benzim'dazole, alsd known as thia

02/ 058~5~ [ (11,137 .n ) | 4 its abbreviati.on " TBZ" .

(2- met h%?l%?{élk%&g f?((é ﬁ%ﬁl?é}}“@f}y ?%:%h%'?@¥,l égs_ lzyf(igﬁn SF (Slﬁ(yp, more prefergbly, hy%rdgen
3,3,3-tri H ugr*o- 1- prope%) -2, 2-di met hyl cycl opr opane- car boxyl ate, al so
known a<LTBivEAtfiem todhearben same)most preferablydiydrogen ge#kdiob &pa bio fieathes
ganmma-i soner, al so known as |indane (conmon nane); N-(2,6-dinethyl phenyl)
N- (et hatgmaget yl ) al arune net hyl ester, al so known as netal axyl (conmon
nanme); 1-[(6-chloro-3-pyridinyl)nmethyl]-Nnitro-2-imdazolidinimne, also
known as im d@&érﬂﬂbyéﬂ Kezeia@e tdﬂﬁiwﬁfkgl @BRty of from 1 to 18 carbon atoms" is intended

oc- butyl -oc'-(4-chlorophenyl)-1H1,2,4 triazole propanenitrile, also known

as nycl qhu il I agr.edi | ect ed

Fr om ¢ na SR me SATERD, BRIEGE pusl GHSE SR B ROV B Thlecf
oxycar boxi,n; .tehuc zol e;, thi abendazol e; . thiram. carhoxjn; and m x{ures
Ot aor dodpird HAESERER i pelERGRGRARY PR GRerh A MR mefot e Sont
invention are cited and otherwi se set forth in the exanples of this patent
speci f i daxegens, Faeh as.drimtyls2ewiexylaand the like elt ds preforvsd that all gheky groups
understood to nean an "adherent" or "adhesion agent,"” the terns "adherent”
and " adhwad iabl R*>ageuwys"as salinelicreB’ doxg medeqrl €, batheshme alkylcgausp.nh ismetdst ance
to adhere to a substrate. In this regard, the "sticker" functions as a

carrier.préfeRE@1RE HIRY all Beintd®l” agent is a hydrocarbon oil having a boiling
poi nt of at least 150 C, whérein the "sticker" agent functions as a carrier

and is presengs..n n hat. i ffective.for reducing dusting off of
t he plant see s.lg rb g? %l?igg!j(y@%g%élgroggﬁmoﬁo %g?rrb%%ongr %ucggg,e%%{ﬁ%le? om t he
group consisting of vegetable il (sych as canqgla ojl), . petroleum based
hydr bcarbBies; P‘%%%P%ﬁ*’pa?”&/ FdpAIpRTR f r?ﬂ?wrs hHOR lai#h,yl%e REPEAPYSAP, 1eand
m xtures thereof. The term "surfactant” - which includes the terns

"emul si -C&,CHaner “GA&CELGER, more prefeehlyiptopylenes means a conposition of matter
that either alters surface tension when dissolved in water or an aqueous

sol ution or @ taibe éthylenid adidelprdpsieat oridechupiene oive, sroluding 41l idothéls, & a
liquid and a
mixtures of the foregoing; preferably B is ethylene oxide and/or propylene oxide, more
preferably ethylene oxide.
If B contains ethylene oxide, n can be any number from 1 to 50; where no ethylene
oxide is present in B, n is any number from 1 to 10.
The seed treatment formulation employed in the practice of the present invention

preferably includes at least one of the following: an active ingredient, a sticker/carrier, a

surfactant, a dispersant, an anti-caking agent, a foam-control agent, or a pigment or dye.




10 WO 02/058u-1 PCT/US02/111-137 solid. Surfactants suitable for purposes
of the present invention are listed in McCutcheon's Enulsifiers &

Det er gent g0 @bospages 287-310 of the North American Editionpdi884bi432nd in
McCut cheon's Emul sifiers & Detergents, at pages 257-278 and 280 of the
International Edition { 1994), both published by M5 Publishing Co.
(McCutcheon Division) of Aen Rock, N.J. In this regard, suitable
surfactants include, but are not limted to, alkylaryl sulfonates, block
pol ynmers, carboxyl ated al cohol or al kyl phenol ethoxyl ates, ethoxyl ated

al cohol s, et hoxyl ated al kyl phenol s, . gl | ;esters, lignip and |ignin
derivati EIO@PW%&W%QF@%‘P also gg!‘%‘/’ﬁ‘gﬁ‘é-ﬁé%%sﬂegﬁlh%f&te%?ag},‘at fates and
sul fonates et hoxyl at ed al kyl phenol s, sul fonates of condensed napht hal enes,
sul f onatfesmdétiaioidelugds ad kedst orieigmeiendpmes, sul f onat es of napht hal ene and
al kyl napht hal ene, sul fosucci namates, and sul fosucci nates and

-sul f osucci natig oiéérity aleant desciib@flRPrédntSitvdntioh asettainatensSwillehigdizéd fom t he
group consisting of al karyl sul fonates, diphenyl sulfonate derivatives,

lignin LOR# | ' L 4 u nat es of
condensm%%ﬁ?%%ngﬁée?g@éﬂ/ o%ré?éeés%??& C?EFZ%%f téyig) g%%%‘?’%é%%%h@dosul f onat es
of napht hal ene aﬂg al kyl na@hﬁ?%lene zulfosuccinanates, sul f osucci nat es,
and m xt 2g45e 163 terpsate detinediessitheloty » o1 v di spersing agent” as used
herein connotes a surface-active agent that is added to suspending nedia to
pronot e uni f oFhf t81m peasts’ shalbbe undsestend tormesn arfipglycdivided EssinousEmPASitios, sol i d
particles, often of colloidal size. D spersants suitable for purposes of

t he pr esehith typialy includes ®plastiized-lika ingeddidnt befonins fuidot somflbidvbikewe,al s, at
pages 122-142 of the North American Edition {1994), as well as in

M Cut chegRersin 18 AHadd/BEBbEALsS of Bdw BAARS sdiventPorofatbNémbilsogd, nat i onal
Edition (1994), both published by MC Publishing Conpany (MCutcheon

I e T mik i

noni oni ¢ ocC

decynedi,ol qQn anmorphous sjlica, apionic lignin surfactagnt. for ations

{i ncl udiingredisat that i§ ghanaicaly actiyg gropigiggigal CERYRErE. 18 $5iS BREATRAR 1 od

sul fonated lignin; and sodiumsalts of highly sulfonated Iignin), polyvinyl
pyrrol i dantéve" sagtedientisan be a simgletihgredinet arwl dombanation phingtadients; and thetmaaning

sodi um sul fosucci nate), dihexyl sodium sul fosuccinate, dioctyl ester of
sodi um seflth@temcactive" staallbe(undedstodidrig inthaletbyit nstidadi liniitedlutb fibs fotlowingt e) |
ditridecyl sodium sul fosuccinate, sodium dicycl ohexyl sulfosuccinate,

sodi um dodecy412§5%aea[9ﬁu dfd?dh%—%ctipé)édfﬁﬁfsﬁﬁ}iy-%ﬁhﬁtteﬁ&déré' Msebdd Al li@ﬁHYr?E” c

carboxylic ac ol ycar boxyl ate copolyners (including sodiumsalts o

pol ymer e frgm ol ynerization of acrylic acid and nmal efic acid),
poIyacr??g?ggﬁp{ﬁ81%Qﬁ%gggnionic pol yacryl ate pol ymer such as polyacrylic
aci ds and sodjum paol yacryl ate), amoni.um salt of polyacrylic i d, sodium
al kyl napht ha2d feshgttesieide aqtive CPmRPHHONSRIT IR g S ﬁt%ﬁ%%seﬁabﬁfiagﬁf@ﬁfe

sul fonat e and sodi um di -i sopropyl naphthal ene sul fonate), |ignosul fonates
(1 ncl udiNg. 4b8,9H4;c surfactant and sodi um |lignosul fonate bl end; and anionic
surfactant and sodium |ignosul fonate blend), nodified |ignosulfonates,

sodi um and ca3§isedh fuhgeiasity-4@iRa tempbditiclsteti mdtoraslhrdel digdicyall & U, Patent No.
| i gnosul fonate; nodified sodiumlignosul fonate; nodified sodi um cal ci um

| i gnosul = 1hi i4f A ak 4 L 520 teq Bi urified
sodt um 1o Ba i GRap A AP RELES Wihork HOOR AL BRI, Pal ek L
| i gnosul . S -fre ci an -f L umJ Lanosul f onat e;

al ol nehBona pEEOSL AT T B bt N eoAsPbe taad ERetdai tha BRI 1 gl y
sul fonated kraftcfine Iifnosulfonate , amoni um | i gnosul fonate, sugar-free
ammoni un$,P3Y33B and HAAL 862 and Ubn Pasent N 9t2Ha174de sul fonate, sodi um
napht hal ene sul fonic acid formal dehyde, sodium and cal cium salts of
polyrerized s@dsudi hertsicidalbynaaive camisyditionstdfanitter acthdse discidsadnin ieSitRaadrit zed
condensed napht hal ene sul fonic acids (including sodiumsalts of condensed

napht hal g4, 30 6461119 5 AB4tenta0sk. 838000 2Ad 1929058 G INBERRER DM EDNTNS! ene

sul foni ¢ aci’d),” armmoni um salts of a condehsed nononapht hal ene sul foni c

acid, sogiu al p ri | kul hal ene su i } ds,

ot assi UGG 4spo el Eaisst Ko o ammiavanuens o b & kel Blos s

PCT/ USO02/ (11. 437 sulfonic acids, calciumsalts of polynerized allryl
substituted benzoid al kyl sulfonic acidg, sodiumsalts of polynerized alkyl
and substituted benzoid al kyl sulfonic acids, sodiumsalts of carboxyl ated
pol yel ectrol ytes, sul fonates of condensed napht hal enes, and neutralized

sul fonat es of napht hal ene/for mal dehyde condensates (i ncluding sodi um

sul fonat es of napht hal ene fornmal dehyde condensate and sodiumsalts of a

I T o . o = -~ - o o .



propoxyl at ed al kyl phenol s, sul fonated et hoxyl ated al kyl phenols, lignin and
| ignin derivatives, tridecyl and dodecyl benzene sulfonic acid, and

m xtures QWigsmrkysyThe term "anti-caking agent” shall, in garep@loilxe
understood to nean a substance used to inprove the integrity of a paste and
to |l essen the likelihood of settling of a suspension. The term "anti -caking
agent" shall, nore particularly, be understood to nean a substance that
pronotes overall structure, body, or suspension properties, or that

provi des a rheol ogical nodification to the final desired product. Anobng the

anti - caki hat are j i.n the pr i of e. present

i nventi oﬁgghggggﬁér é@@eﬁﬁ?-&xﬁﬁtg}ﬁﬁ% I?W aéagb’ég&t‘}"géﬁgd})g@g}ﬁﬁﬂeti C
.calcium silicate, sodium polyal kyl naphthal ene sul fonate, mcrocrystalline
cel I ul 0s&31%,802;,um al unmi nosilicate, and the like. The term"pignent," which
includes the term"dye," as used herein neans a conposition of matter,
usual ly in thg)fsaémmwrolﬂoldghtalgomeé cofnpéditiondfoiniattet 04 S diselozedinEIS.
conposition of matter or to a mxture. The term "dye" as used herein
connot es j .orant, derived froma petrol eum based internedi ate,
to inparlt)gtg%t?ﬁn(g?;%{s’iﬂ’or to a substrate. 13 WD 02/ 1158-45-4

PCT/ US(12/01-137 The t.erm "foamcontrol” ent or..ingr.edi ent. Il . b

under st ood to&aﬁﬁ %esbﬁfgglyéwg‘é(e EEpOSong) %‘W@r & E%dLF‘gﬁ H’éfpéoﬂa?ﬁ?rﬁg may
result fromthe presence of such foaminducing agents as proteins, gases,
or ni trobyent83%.Aa9:dY SaPatentiie 5@9&%@-&1’#%3{0& -1§4d83 aandyU $nBateni e e
because foammay interfere with processing. Foamcontrol agents are
gener al | §,184,4441a8d6,134,1p5g@d 430-447 in the Kirk-Q hmer Encycl opedi a of
Chem cal Technol ogy, third edition, volume 7, published 1979 by John Wl ey
& Sons, Inc. EXNaGBH pantBrowegihhioNAive coRpoRiticaRlof MatteP 8INoSe Hiddlbstdan but are
not limted to'the group consisting of certain organi c phosphates, certain

fSi N Cone}fé.lijage%t NoSh33b B3 sty SOBALAANG! 4 837, ,tﬁs.%fté’}{??\i 3 4@1@%’?0{3%.
oam contf p the i on i ncl ude

ol" ‘agent’s Suitabl e for purposes’o present i1'nvén
but are pot limjted to sjlicone-base er vai | ahl e | gene
Cheni cal Bi"‘ﬁ@N%ﬁé%&&%ﬁ'#'llTa.tS“,tN%‘ %é’rdlgﬁqgﬁ“dz}&go ﬁ@ﬂ%ﬂt%igﬁqﬁa substrate
(avail abl e from Rhone Poul enc Corp. of Cranbury, N J.); tallow soap;
synt heti c oi | Asuwgrtheartivpingredientoibiat aresuitably fonuseadnshe pusrtécer ofdhe missent
Chem cal of Fountain Inn, S.C.); silica-based powders; silicone defoaner;
and var i imventionehay Bslistdd 5564dilgdre2-maéthyldad-ogahiinedd-yabbydnitide 44-dioaldeS4lsh
dioleate. A preferred seed treatnent fornulation conprises at |east one

active i padeilhERkycabbxih §8ShmERN RarR&Y dsividlh asdy its SRAEMARPISANTTALEDT2 34t | east
one di spersing agent, at |east one€ pignent or dye, and at |east one

anti - cakigg.a t t e | i be
o 1 od, OGP AN EP U RREN S ellSl GBind B3N8 AudR IR ERERRER G
conprises fromabout 0. 1% to . abq 80% by wei ght of at |east one active
i ngr edi o FRMMaBBAT) ewllsirashsaiic a%@%@;ﬁ@ﬁég-dﬁvetgwaet@wﬁ PLFTYT 885878159 KEORT o
about 20% by wei ght of at |east one surfactant, about 0.1%to about 30% by

wei ght oés elbethecast (itrenunerpeanss) N2y (4gklntophenyEagdomrapylpi-Giiels2,4triakpk - and
at | east one anti-caking agent. 14 WD 02/11: h8. 15-1 PCT/ US02/ 01 @37

Various {gauthnesoR o X8HRE &S cﬂfroédiﬂzdﬂW&Qﬁ&nrﬁdwﬁlﬂid),fpbnﬁfcﬁldrd)ﬂiuéﬁdrﬂé@g
further I1n the exanples that foll ow. ile these exanples are presented to

show one i i Qs W IS TN Nl EﬁFA_ . 5.
i nventi 0%1:§5 H%éé‘?/g 3_§r g""h{o&? ?ﬁ@%ﬁ%e 3 9@%,92%@%1%% olgsg‘lr vegggﬁa I %ﬁi(gtalﬁ’on upon
the s COpgth%Icy—%Q?riéh?ovrggltetlhgﬁil,f%-etlﬁgclligzsole, also known as etridiazole (common name) as
well as its trademark TERRAZOLE®; Rhizobium sp; Penicillium bilajii; Bacillus subtilis; 3-(4-
chlorophenoxy)-0.-(1,1-dimethylethyl)-1H-1,2,4-triazole-1-ethanol, also known as triadimenol

(common name) or by its trademark BAYTAN®; tetramethylthiuram disulfide, also known as

thiram (common name); 2-(4-thiazolyl) benzimidazole, also known as thiabendazole (common



Fl owabl e Concentrate Preparation The preparation of flowable concentrates
containing the silicone additive is acconplished by adding the silicone

ei ther towd éRRgikymade flowabl e concentrate, or to a m xt usErgdofohpabl e
concentrate and pignent or dye with proper m xing or blending. Typical
ingredients that can be used in the preparation of the flowable
concentrates have been descri bed above. Wien the organosilicone is
incorporated into the seed treatnment fornulation to formthe conpositions
of the present invention, the formulation is prepared by mxing or blending

the ingredi r @g&t 1 4 i ne is
not i npor eﬁ%%ﬁq %% %@nﬁ%é(ﬁn I"cat i Bﬁh%r%[]sieggm%fhg%‘ §r?'%ﬂ Olg owabl e
.concentr nbea fllm oatin seed dress .
parti ol cspthershgr mnas&&fﬁs el Rnee oo Rage ARt eh
properties. Liquid for mul ati ons can be purchased and used w t hout the need
for di | udopmonmiemelat, 33,45 6-biskashinrogysia- ihexangeganma-isampr, alsedmong astindans
machi nery after use. The anpbunt of organosilicone in the total flowable
concent r @oshnidgese)f Na@)oadimethypheryl}-N-@@¥hoxgadtylyahme adthyl tebter, alsoudmbwnanges
from about 1 to 2% by weight. 15 WO (1211158a; .4 Description of Test

Met hods 1céﬂnﬂqoﬁ%zml)°~rif B8y RAEIm@GILNRRr b ARG iAm &R0 M

wi de m)ut jar owabl e concen rate was added. The jar was

capped a S rrecha J | tat cangs rtexer
(VR Sci & ﬁ Eac(’? lda(fglg &%ﬁj %ﬁéogéga@q\%%ﬁeaﬁ}%n@erre’ \4?0 a 20
mL trans arent Vi aI The cal or |nten d coverage were visually
assessedg@ﬁﬁlérpr'éﬁﬁ“ﬁmﬁ&?,rﬁéﬂo H’n@&“PXCB%WYa“&QW%“ Ha¥scri ption of

Organosi | i cone Conponents in the Invention The organosilicone structure
used in this Brefepédeadtive igradients b selosted fromrthe group cangistingeofddadiinenalher e i s
provided in Table 1. Table 1. Organosilicones Included in the Listed Ec

For mul at inqaﬁc@ﬂ{@ i8R XOEREBOIAL iebiicodhzale;Ghiabidhzole khitand; ChBHREDaRF HAO) 7
5- HS1l | COne A73

mixtures thereof.

Other "active" ingredients useful in conjunction with the present invention are cited
and otherwise set forth in the examples of this patent specification.

The term "sticker" as used herein shall in general be understood to mean an "adherent"
or "adhesion agent," the terms "adherent"” and "adhesion agent" connoting ingredients capable
of causing a substance to adhere to a substrate. In this regard, the "sticker" functions as a
carrier. A preferred "sticker" agent is a hydrocarbon oil having a boiling point of at least 150°
C, wherein the "sticker" agent functions as a carrier and is present in an amount that is
effective for reducing dusting off of the plant seed. Preferred hydrocarbon oil carriers are
selected from the group consisting of vegetable oil (such as canola oil), petroleum-based
hydrocarbon oil, paraffinic/naphthenic hydrocarbon oil, mineral oil, and mixtures thereof.

The term "surfactant" - which includes the terms "emulsifier" and "detergent” - as used

herein means a composition of matter that either alters surface tension when dissolved in water

or an aqueous solution or alters interfacial tension between immiscible liquids or a liquid and a

10



C3HsO( C3H60) 13- BuSI | | COne B7SSC3H6Q( CZHAO) 20~C3~0) 23- CHsSi | i cone
2155C3H~0( CZH4~) , 2-HSi | i cone 301. 9C~-H~Q( CZH40), 5- CH3 In the above,
SiliconesWD 020588hd 3 are exenplary of the conpositions ofpdingsopiesent
invention. Silicones A and B are conparative exanples and are outside the
scope of the present invention. 16 SUBSTI TUTE SHEET ( RULE 26) WO

02/ 1158. 15-4 PCT/ US02/ 01- B7 Exanple 2 Vitax fl owabl e suspensi on
concentrate forrmul ations (comrercially avail able from Uniroyal Chem cal
Co.) with or without organosilicones have been used to treat soybean seeds

as descrsbi€d SupfabiaftsSaRiHIOMr Orpo8&d of TRE A&t irmﬁticfrp:irF AW i%h %?ﬁ&})@ ys the

conposition of the seed treatnent formulation. Fornulation ybean Seed

Treat ne | a4y A ¥&i LicaneSCc. Sili.con 94. 950. 1SC/

Si 11 cona IS ASDEERenE bl 31 0B N SR i o T and ¥

Sili con(i\fIB 94. 95% 1‘§C‘ 9550 a: Vitax: A flowable seed treatnment fornulation
f rom Uni %‘;}QPM@}@ rppifiess & Petergsuise it pages A7 Gadhand 380pfthe Interaateenabr  Cor p. |
4515 St., Cdair Avenue, Ceveland, OH 44103. c: Flowabl e suspension

concent EglitonddA94) hothgpuplished hy MG Rublishing: Cd-I(MeflntchesuBpasion)af GlemBeck,r at e
contai ning both pignents and organosilicone. Results: D fferent Fornul ation

Ef f ect onJ.t hethisalegard) sulitabls istir¥aotdntd ineludeBue dreIny BRRBd RS ANk 1aR] SuFSAREs,
intensity of soybean seeds coated with Silicone 3 gave a ' nore intensive

color r %l&kg)%%n%ﬁs,tcﬁﬁ)o%lgﬁa afc%ﬁ@iﬁ%hex&eﬁﬂg&yﬁfesi &L@gﬁt&y al@bngigyPean

seeds coate e severa t'h ons the OW ng order:

ST/ Silicgne > SC Silicone > SC.>.SC/Silicone 1= SC/ Si)licone A >

SO Si|i COREY %teffﬁ‘yl%‘iliazéfﬁogéﬁ&%fﬁﬁif@ﬂ U@%“{“l‘iﬂ%ﬁ”eﬁa Palyathylene @1Y9oks mul at i on
Ef fects gn the Covering of the Coated Seeds Conpared to SC, the seeds

coat ed wilicpnespased puréastantsy sylfaies and ukfenatesi ethmylates\edeylphgnolist sulfonates of

formulation, with nmuch | ess exposed area when observed under both nor mal
and UV condensed naphthalenes, sulfonates of dodecyl and tridecylbenzenes, sulfonates of naphthalene

and alkyl naphthalene, sulfosuccinamates, and sulfosuccinates and sulfosuccinate derivatives.
Preferred surfactants are selected from the group consisting of alkaryl sulfonates,
diphenyl sulfonate derivatives, lignin and lignin derivatives, silicone-based surfactants,
sulfonates of condensed naphthalenes, sulfonates of dodecyl/tridecyl benzene, sulfonates of
naphthalene and alkyl naphthalene, sulfosuccinamates, sulfosuccinates, and mixtures thereof,
The term "dispersant” or "dispersing agent" as used herein connotes a surface-active
agent that is added to suspending media to promote uniform suspension or separation of
typically extremely fine solid particles, often of colloidal size. Dispersants suitable for
purposes of the present invention are listed in McCutcheon's Functional Materials, at pages
122-142 of the North American Edition (1994), as well as in McCutcheon's Functional
\ Materials, at pages 47-56 of the International Edition (1994), both published by MC
Publishing Company (McCutcheon Division) of Glen Rock, N.J. In this r.egard, suitable
dispersants include, but are not limited to, nonionic block copolymers, 46% tetramethyl

decynediol on amorphous silica, anionic lignin surfactant formulations (including sodium salts

11



light. Exanple 3 Vitax flowabl e suspension concentrate fornul ations
(Uniroyal Chemical Co.) containing varying anmounts of pignment have been

used to t Rk GxQ¥Qean seeds as described in the sections opci/@shnigzhods .
The follow ng table shows the conposition of the seed treatnent

formulation. 18 WD 112/ (1S8-4;~ Fl owabl e Suspensi on Concentrate

Formul ati on Fornul ati onVitaxa % gnmentb %&i | i coneSC 5% 95. 050SC 6% 94. 060SC
8% 92. 080SC 10% 90. 0100SC/ Sili cone 3d94.950.1 PCT/US02/01~37 a: Vitax: A

Fl owabl e Seed treatnment formul ation from Uniroyal Chem cal Co. b: Rocket

Red pig : = 0l .or : 41 itevel and, OH
44103, %‘%ﬁﬁ‘ﬂ}@éﬁ%?ﬁ‘gﬁbﬁdéo Bl sales B Righly-sulf ﬁaﬁéé‘ hsgé/%m’g‘g/% ’ él‘%lor 10%
pignments only. d: FElowabl.e ensi concent.rat.e contai Ns 5%.pj and
b, 195 or RBLPNG SABNYRY PR pais PGRURE 9 sPoBh Sosiin Sk BBHRAEE .
with SCSilicone 3 is equal to or better than the $e,ed,co,ateg_with C 6%
.Exanpl e dihaxyl sodinmsubiosuecinaie shoptylestes oh sasdiiim sulfospeninig peid (pradingioctya

Chem cal Co.) with or w thout organosilicones have been used to treat corn

seeds assodafg sllfubutdindté)e dsddzcylaodivansulfestccimateh satbum Tioyclobérybsulfoguccitste
shows the conposition of the seed treatnent fornulation. Formulation for

shous _ _ at a
-4, 950 B o 8 4. 600 120y " T+ hone 2

For ml at POrRYaRh Fonpperd Ry S 8 oXppnsr tPROREL B2 o) 11

b: Waxoline Blue pignent from Unit Caol.or Technol , Jdnc., P.O, Box F.
Newt own, cqq:»,gglymeriza{i)oxgJ of acrylfc ac{ch] and ma gc acid), polyacryﬁtes?i%%ludmg anjonic polyacry)fate

polymer such as polyacrylic acids and sodium polyacrylate), ammonium salt of polyacrylic
acid, sodium alkyl naphthalene sulfonates (including sodium di-n-butyl naphthalene sulfonate
and sodium di-isopropy! naphthalene sulfonate), lignosulfonates (including nonionic surfactant
and sodium lignosulfonate blend; and anionic surfactant and sodium lignosulfonate biend),
modified lignosulfonates, sodium and calcium lignosulfonates (including modified calcium
lignosulfonate; modified sodium lignosulfonate; modified sodium-calcium lignosulfonate;
highly purified calcium lignosulfonate; highly purified sodium lignosulfonate; highly purified
partially desulfonated sodium lignosulfonate; sugar-free calcium and sugar-free sodium
lignosulfonate; alkaline sugar-free sodium lignosulfonate; and the sodium salt of highly
sulfonated kraft pine lignosulfonate), ammonium lignosulfonate, sugar-free ammonium
lignosulfonate, sodium polynaphthalene sulfonate, sodium naphthalene sulfonic acid
formaldehyde, sodium and calcium salts of polymerized substituted benzoid alkyl sulfonic
acids, sodium neutralized condensed naphthalene sulfonic acids (including sodium salts of
condensed naphthalene sulfonic acid and sodium salts of a condensed mononaphthalene

sulfonic acid), ammonium salts of a condensed mononaphthalene sulfonic acid, sodium salts of

polymerized alkyl naphthalene sulfonic acids, potassium salts of polymerized alkyl naphthalene

12



18940 c: Fl owabl e suspensi on concentrate containing pignments only. d:
Fl owabl e suspensi on concentrate containing both pignents and

organosi | {\gPPassRgsul ts: The color intensity of corn seedsp@e@oediay the
different fornulations is in the followng order: SC/ Silicone 3 >

SC/Silicone 2 > SC > SC/Silicone 1 = SC/Silicone A > SC/Silicone B Conpared
to SC, the seeds coated with SC/ Silicone 3 have a nore uni form covering
with the formulation, with nmuch | ess exposed area under both normal and WV
| ight. What has been described herein is a water-dispersible paste

formulatign.that, is usef seed treat Ieth

{ nvent i GHIEep gaﬁswakfwmts85Pw'tnﬁﬂ%eéiraélfﬁﬁﬁ%“i%e%b‘ﬁawﬂé'ﬁwwfi?%ae?r‘ﬁed
.enbodi nents, it is to be understood that the scope of the |nvent|on |§ not
to be | isailiuecsalts of helymepizedialipyl ansl subsdataddienzoid eilfyltwéfoweﬁﬂdarsydwm salts o

alternatives, changes and/or nodifications will readily becone apparent to
those s l@afHo&glla'teal fohlatiolytgpsulfanatendf comdedised naphitialengsiand neetralized d
descri ption. For exanple, conbinations of nore than one active ingredient -

€. 9. rég‘fﬁﬁeﬁi@s of d%ﬁﬁﬁlﬁl'eﬁé/ﬂﬁmalaélﬁ/a% cOhdisdtes @S dMPOdodivmg QilfonaRBef Or

bi ol ogi ¢ agent - be incorporated into the conpositions of the present

I nvention uch alter ations are
to be uﬁﬁ@b@?ﬁg goagg\%tdép MR enﬁ%lf g H@%&Yﬁrﬁ Salnventgs‘ ﬁg‘%na?%%@ﬂiagggt hey fall
within the spirit and sc%pe of the clainms. 20 WD (12/058-45~ CLAII\/S What
i s cl ai rfeamaldehydevpudsnsefe) 1- 437 1. A conposition conprising a seed
treatnent formulation and an organosilicone additive of the formula:
~~RR2RSi O | i FPrefanted rdisparsatits afe selected fipim thegroup cousistingofilegkepolymess 0 to 30;

alkylphenol ethoxylates, ethoxylated alcohols, ethoxylated alkylphenols, polyacrylic acid,
propoxylated alkylphenols, sulfonated ethoxylated alkylphenols, lignin and lignin derivatives,
tridecyl and dodecyl benzene sulfonic acid, and mixtures thereof.

The term "anti-caking agent" shall, in general, be understood to mean a substance used
to improve the integrity of a paste and to lessen the likelihood of settling of a suspension. The
term "anti-caking agent" shall, more particularly, be understood to mean a substance that
promotes overall structure, body, or suspension properties, or that provides a rheological
modification to the final desired product. Among the anti-caking agents that are suitable in the
practice of the present invention may be listed: fumed silica (untreated or treated) synthetic
.calcium silicate, sodium polyalkyl naphthalene sulfonate, microcrystalline cellulose, sodium
aluminosilicate, and the like.

The term "pigment," which includes the term "dye," as used herein means a
composition of matter, usually in the form of a dry powder, that imparts color to another
composition of matter or to a mixture. The term "dye" as used herein connotes an organic
colorant, derived from a petroleum-based intermediate, to impart permanent color to a

substrate.
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RZ Y is a nunber fromO to 10; each Rl and RZ is independently sel ected
fromthe group consisting of alkyl moieties of from1 to 18 carbon atoms,
provi ded {hpdaoskfssY 1s 0, at least one Rz is Z;, Z is R30B'HgT/E5h2j0$432N

al kyl ene noiety of from1 to 4 carbon atons; B is an al kyl ene oxi de noiety
selected fromthe group consisting of ethyl ene oxide, propylene oxide,
butyl ene oxide, and m xtures thereof; nis a nunber from1l1l to 50 if, and
only if, B contains ethylene oxide, otherwise nis a nunber from1l to 10;
and Gis sfel fect ed fromthe group consisting of hydrogen, hydrocarbon

noi eties o 1 t 8 0, ! [Hd of
clarm 1 wher o B lfp  RoahReillo kel & et Ay bnachiradd o HRRRPGIslaAEE

112/ GSB. ~S. ~ PCT/ USQ2/01. ~37 3. The conposition of claim?2 erein at |east
one R2 ghehipured toredics Taimian.F oaming g TEOTRIUR BHCHeBRos Soaet SApiurhe ot |
Rl noieties are nethyl groups. 5. The conposition of claim1l wherein R3 is
.pr opy| eragentd as Phateingrgasesi o1 mitrogdnous miataridlswilde pireserse; of feam s generallyi de. 7.
The conposition of claim5 wherein B is ethylene oxide. 8. The conposition
of cl ai ninlesh®ledeatseifBarh 1Ay dgerfere withl prptessig f Foam-bottpolhgents bregenbniiy. 9.
The conposition of claim1l wherein the silicone additive is of the formul a:

CH3 HaC g . i i - _ .

gﬁ% Eg&zﬁb‘% 47 itk 'm@-&hﬁ@‘r& of ﬁé&w@mﬁ&ﬁt Enology, third
C3H60(C~(E(zlé F 8 S ydroéeneor an al ky 5r8 p of from1l teo A?%gngorn
at ons, aen lti(’Xl, ggﬁ?nenftpu 1%@& 169 l?y ]20?m Wiley & Sons, Inc. Examples of conventional

"foam-control" agents include but are not limited to the group consisting of certain organic
phosphates, certain silicone fluids, certain sulfonated oils, and 2-octanol.

Additional foam-control agents suitable for purposes of the present invention include
but are not limited to silicone-based powder (available from Calgene Chemical Inc. of Skokie,
IlL.); mineral oil adsorbed onto silica substrate (available from Rhone Poulenc Corp. of
Cranbury, N.J.); tallow soap; synthetic oil adsorbed onto hydrophilic silica (available from
Ross Chemical of Fountain Inn, S.C.); silica-based powders; silicone defoamer; and various
mixtures of silicone, silica, and polyethylene glycol 600 dioleate.

A preferred seed treatment formulation comprises at least one active ingredient, at
least one carrier, at least one surfactant, at least one dispersing agent, at least one pigment or
dye, and at least one anti-caking agent, although one or more of these ingredients can be
omitted, if desired. More preferably, the seed treatment formulation comprises from about
0.1% to about 80% by weight of at least one active ingredient, about 10% to about 50% by
weight of a carrier, about 0.1% to about 20% by weight of at least one surfactant, about 0.1%
to about 30% by weight of at least one dispersing agent, at least one pigment or dye, and at

least one anti-caking agent.
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WO 112] 058-15.1 PCT/U SU2/U 1 B7 10. The conposition of claim1l wherein
the seed treatnent formul ation conprises at | east one ingredient selected
fromthe gi@esesasi sting of an active agent, a carrier, qxﬁyﬁgﬁﬁﬁﬁﬁt a
di spersi ng agent, a pignent or dye, an anti-caking agent, and a

foam control agent. 11. The conposition of claim 10 wherein the active
agent is selected fromthe group consisting of

5, 6-di hydr o- 2- net hyl - 1, 4- oxat hi i ne- 3-car boxani | i de 4, 4-di oxi de; carboxi n;
2, 3di hydr o- 2, 2-di net hyl - 7- benzof ur anyl nethyl carbanmate; nethyl carbam c

acid 2-(2-chl of RARn bR o BRGRKenP Y Eition are flustrated further in th
2" (4-chl oropneny - 5yt SE PO N PARAEm i ars gy Bt e

.pentachloron tr ene 3-(trichloro t hj, adi zoIe

Rhi zobi uf 31;8’5 ﬁﬁﬁ?ﬁﬁ?‘h uWH‘slﬁ%ﬁ‘eéf F%/a AP PtFée%tﬁ‘gF‘% ?%Q one S%‘“% in'th arf

~3- (4-chl orophengay) -cx- (1, 1-dimethyl ethyl )1H 1, 2, 4-tri azol e- 1- et hanol ;

{t et r amet I9yIREFALe Mﬁtrlilirtj‘ih§ @Pqnecﬂf thednyentipp, ta%arympt intansied Hy 21X A0 SEVRES By | [

1, 1" -bi phenyl]-3-yl)nethyl-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2, 2di net
hyIcycldhnbmhnmﬂmmnhomxmabéﬂw1m@n&mﬂ,5,6-hexach|orocyclo- hexane,

gamma-i soner; N(2, 6-di net hyl phenyl ) - N (net hoxyacetyl)al ani ne nethyl ester;
1-[(6-chloro-3pyridinyl)nmethyl]-Nnitro-2-imdazolidinimne; tebuconazol e;
and oc-butyl-tx'-(4-chlorophenyl)1H 1,2,4-triazole propanenitrile. 12. The
conposition of claim10 wherein the:@ﬁ{r'ﬁ¥ is a hydrocarbon oil carrier
selected fromthe group consisting o able oil, petrol eum based

hydr ocar bon oil, parafflnlc E Egﬁh&nlc hydr car bon 0|I m neral oil, and
ma-tures thereof. 23 anoengiafe SQPZ’/"EHQ'N 13. The composi tion
of claim 10 wherein the surfactant is selected fromthe group consisting of
al karyl sul f ofibe preparatiph ehflowahls ¢ancenteatesegontaining the silicpagadditiveds | i gni n
derivatives, silicone-based surfactants, sul fonates of condensed

napht hal mampliamﬂquraatﬂag thd siktode eiyfter td hd@tdylmmeﬁkmaele contdntrasy, ©8tmoh
napht hal ene and aIkyI napht hal ene, sul fosucci namat es, sul fosucci nates, and

m xtur esmmfr; g wflaﬁe cmﬁenﬁafma i dnftt Bf d§é @ltﬂbﬂdbei“%&xg% O BB Sper si ng

agﬁnt :s se ° romthe grﬁuP conS|st|I o; bl Eck yners alkylprenol
aci d propoayHreh afpEEyF IRERS S uskh iy K afiearaPn LRIk o Penfll < ©

lignin and lignin derjvatives, tridecyl and dodecyl benzene sulfonic acid,
and m xt hﬁ*’éé’eﬁ‘héﬁéﬁhe ghpve.

.AL!' 3. A9sl . A&s2. ALY. AA" 2. As. AU . AAs. A9 Y. A9sl| . A. & A&s. AsY. A" . A&s. A. AL. AALI .
A{ s. A9 . A" . AAWheh|therbrgandsiicdse & @corporated into the seed treatment formulation to form
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'KLA }xsni ¢ XU] ca caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]caV]caV]ca]ca]ca]
ca] cTa] ctd 2pcandpreistdnihcapmounicrangesdkgng about 1 to 2% by weight.
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ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! X###$$3$$* $~$3$%
e@ﬁ%M%M%MMMMMMMM&?&&&&E'e"'}xsnid_ZLﬂCH%ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caw
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s/"10%& ()-s - Y'"109%& ()-s3+! 109%&' ()-9(-10%& () -
T&I10%& ()-L$! 1098 ()-<KLMNA }si K 1 109&' () -
S& 10%& (Wwol@kRdR,=10%& ()-sS810%& ()- S&6@H10%& ()-939  pCT/US2/01437
10%& () -1 ~f H>41010<s109%& () - sy, @10% ()-S Lg#10%& () -
Lg#109%& () - Lg#109%&' () - 9sz#109%&' ()-[}_A4101&Y"10% & ()- &' 10% & ()-
& 110% & () -
10% & ()-F's10% & ()-10% & ()-10sqf pi K-4L*"10% & ()-Y(10% & () -
&L"10% & ()- 10% & ()-&310%W & ()-& 10% & ()-& "10% & ()-pi KL*"10%W & ()-S
10% & ()-3""10% & ()-L10% & (i) 10" 10" 1 " <s %'%Id()s) - 5y10% & ()-t/Fi K-K"10%
& ()-& 10% & ()- @10% & ()- P46 W&"t‘)" At
Y'10% & ()-"10% & ()-"ei K-KF(y 10% & ()-&10% & ()-#F"10% & () -
10% & () - 100%Ign @ransy offgs}@g&sqefi -veas plrvedin(d 120 ml wide mouth jar ahd 9.1 g of flowable
y)rtuvi KA710\ 10\ <t 10% & () - 93&10% & () -
1YY" 10% &bigentriie0fas&dded., ThOjakwa3 edppOdadl whs mechanically agitated for 30 seconds
} _A710\ F10%4& () -9! 10%1& () - mLO%H&' () - 3"s10%& () - 10%4&' () - 10%1& () - 10\
| O P!'S! kit WINEM Tort &3 (R Sclen@dOPAcBindedy 4t 2600 KL b s&HOW fearmsterred
Z109%&' () -10%14& () -sf 10%4& ()-WY!' ZI[I\T] ! 1 yZ771 Z109%H&' () -1 Z109%& () -1

T10vi (42 2R aaro i  JHE SOl it bomboners yipaly e ppder
%iggﬁ %’P&\ nmﬁ%@ Nl‘%lot%:—é\/?; [1; itprki I tm}ce77l Z109%4& () -1 Z1094& () - |
Example 1
Description of Organosilicone Components in the Invention
The organosilicone structure used in this example is of the following structure and the

detail there is provided in Table 1.

Table 1. Organosilicones Included in the Listed Ec Formulations

Reference X Y Description of Z group
Silicone 1 0 1 C;HO(C,H,0),-H
Silicone A 7 3 C;HsO(C;HO),5-Bu
Silicone B 75 S C3HO(C,H,0),0(C3HO),5-CH;
Silicone 2 15 5 C,H,O0(C,H,0),,-H
Silicone 3 0 1.9 CH,O(C,H,0), ;- CH,

In the above, Silicones 1, 2, and 3 are exemplary of the compositions of the present
invention. Silicones A and B are comparative examples and are outside the scope of the

present invention.
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Z109%4& ()-1 Z10%4& () -1 Z109%4& ()-minlplrit!vitU6c77l | Z10%4& ()- Ol
Z1094&' ()-1 Z109H& ()-1 Z109%4& ()-MbQ *2W!Ix!lz! |1} ~1110oUB7I |
Z1094& () wad ooAk@Pr& () -1 Z10944& () -1 Z10%H& () -1 Z10%4& ()pd/ugeb@¥ads () - |
Z10944& ()-!1111111tZ@6l Z109H& ()-1 Z10%4& ()-1 Z10%& ()-MbQg *2Vj |
Z109%4& ()-1 Z109%H& ()-!!1tititsY?2l Z109%4& ()-1 Z10%4& () -1 Z109%4& ()-|
Z1094&' () -1 Z109H& ()-1 Z109%4& ()-1 Z10%H& ()-1 Z109%4&' ()-!!t1t1ly E&?I
Z10%H& () - | Z10%4& () -1 B
Example 2

Vitax flowable suspension concentrate formulations (commercially available from
Uniroyal Chemical Co.) with or without organosilicones have been used to treat soybean seeds

as described in the section on test methods. The following table shows the composition of the

seed treatment formulation.

Formulation for Soybean Seed Treatment

Formulation Vitax* % Pigment® % _Silicone %
SC/ Silicone 1¢ 94.9 5 0.1

SC/ Silicone A 94.9 5 0.1

SC/ Silicone B¢  94.9 5 0.1

SC/ Silicone 29 94.9 5 0.1

SC/ Silicone 3¢ 94.9 5 0.1

SC® - 95 5 0

a: Vitax: A flowable seed treatment formulation from Uniroyal Chemical Co.

b: Rocket Red pigment from Day-Glo Color Corp., 4515 St., Clair Avenue, Cleveland, OH

44103.

c: Flowable suspension concentrate containing pigments only .

d: Flowable suspension concentrate containing both pigments and organosilicone.

Results:

1. Different Formulation Effect on the Color Intensity of the Coated Soybean Seeds
The color intensity of soybean seeds coated with Silicone 3 gave a more intensive

color relative to the other treatments. The color intensity of soybean seeds coated with the

several formulations is in the following order:

SC/Silicone 3 > SC/Silicone 2 > SC > SC/Silicone 1 = SC/Silicone A > SC/Silicone B
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Z10%4& ()-1 Z10%4& ()-MbQ *2VI Z10%4& ()-!!111111x Dl Z10%4& ()- |
710948 ()-1 Z10%&' ()-1 Z10%4&' ()-1 Z10%4& ()-1 Z10%4& ()-1 Z10%& ()-|
71098 () Wil d2¥ossdsy E+Dl Z10%4&' () -1 Z10%4&' ()-1 Z10%4&' () -Feriddidish) - M bG
*2VI Z10%H&' () -1 1111111 xADL Z10%&' () -1 Z10%&' ()-1 Z10%&' ()-1 Z10%&' ()-I
Z10%4&' () -1 Z10%4& ()-1 Z10%4& ()-1 Z10%4& ()-!!111"xWex~Dl Z10 , &10% & () -
$10% & ()- !&10% & ()-1 Z10%& ()-MbQ *2V'"v"""#X#|[:D Z10 3110% & ()-
L1096 & ()- ,10% & ()- *10%& ()- b F(z 10% & ()-

1109 & () - X###$$$$$$| RESI Z10 10"10"10"10% & ()- y<s1l0% & ()- 710% & ()-b

510% & (9, ) %@iﬂ%ﬁﬁ&rmﬁ&%ﬁgﬁﬁ%@ bﬁ'ﬁﬁé Covering of the Coated Seeds

Compared to SC, the seeds coated with SC/Silicone 3 have a more uniform covering
with the formulation, with much less exposed area when observed under both normal and UV
light.

Example 3

Vitax flowable suspension concentrate formulations (Uniroyal Chemical Co.)
containing varying amounts of pigment have been used to treat soybean seeds as described in
the sections on test methods . The following table shows the composition of the seed

treatment formulation.
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710 F10% & ()- 9110% & ()- 10% & ()- 10% & ()- b F's10% & ()-

$10% & () - %% Y% % %PKKRESI Z10 F10 S10% & ()- S10% & ()- S10% & ()-
S10% & () wobAe &y () - MLO% & () - Mm% %% %% %-bFRESI Z10 post@odish) -
S109% & ()- S10% & ()- S10% & ()- S109% & ()-) ?* pQt Yu9ely Yz % %% ~>RE8| Z10
S109% & ()- S10% & ()- S10% & ()- S10% & ()- S10% & ()-) ?* pQ-98888AA4 BRESI
710 S10% & ()-)?*pQ S10% & ()- S10% & ()-1 S10% & ()-

S10% & () - 99BBARAMFRESI Z10 S10% & ()-)?*pQ S10% & ()- S10% & ()-
S109% & ()- S10% & () - YBBRRRAKARESI Z10 ) ?*pQ

Flowable Suspension Concentrate Formulation

Formulation Vitax® % Pigment® % Silicone %
SC 5%° 95.0 5 0

SC 6%° 94.0 6 0

SC 8%° 92.0 8 0

SC 10%° 90.0 10 0

SC/ Silicone 3¢ 94.9 5 0.1

a: Vitax: A Flowable Seed treatment formulation from Uniroyal Chemical Co.
b: Rocket Red pigment from Day-Glo Color Corp., 4515 St., Clair Avenue, Cleveland, OH
44103.
c¢: Flowable suspension concentrate containing 5%, 6%, 8% or 10% pigments only.
d: Flowable suspension concentrate contains 5% pigments and 0.1% organosilicone.
Result:

The color intensity of soybean seeds coated with SC/Silicone 3 is equal to or better
than the seed coated with SC 6%.

Example 4

Vitax flowable suspension concentrate formulations (Uniroyal Chemical Co.) with or
without organosilicones have been used to treat corn seeds as descibed in the sections on test
methods. The following table shows the composition of the seed treatment formulation.

Formulation for Corn Seed Treatment

Formulation Vitax’ %  Pigment® % Silicone %
SC/ Silicone 1° 949 5 0.1
SC/ Silicone A®  94.9 5 0.1
SC/ Silicone B¢ 949 5 0.1
SC/ Silicone 2° 94.9 5 0.1
SC/ Silicone 3° 94,9 5 0.1

Sc¢ 95 5 0

a; Vitax: A Flowable Seed treatment formulation from Uniroyal Chemical Co.
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§&7siliobhe 3874 & dilcond 2 14 E/ki1R3ne 1 = SC/Silicone A > SC/Silicone B

Compared to SC, the seeds coated with SC/Silicone 3 have a more uniform covering
with the formulation, with much less exposed area under both normal and UV light.

What has been described herein is a water-dispersible paste formulation that is useful
for seed treatment of plants. While the invention has been described with reference to a
number of preferred embodiments, it is to be understood that the scope of the invention is not
to be limited to these preferred embodiments. On the contrary, alternatives, changes and/or
modifications will readily become apparent to those skilled in the art upon a reading of the
foregoing detailed description. For example, combinations of more than one active ingredient
- e.g. fungicide, insecticide, plant growth regulatory agent, and/or biological agent - may be
incorporated into the compositions of the present invention. Accordingly, such alternatives,
changes, and modifications are to be understood as forming a part of the invention insofar as

they fall within the spirit and scope of the claims.
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R | R | Z ; R

wherein;

X is a number from 0 to 30;

Y is a number from O to 10;

each R' and R? is independently selected from the group consisting of alkyl moieties of
from 1 to 18 carbon atoms, provided that, if Y is 0, at least one R? is Z;

Zis R3OBnG;

R? is an alkylene moiety of from 1 to 4 carbon atoms;

B is an alkylene oxide moiety selected from the group consisting of ethylene oxide,
propylene oxide, butylene oxide, and mixtures thereof;

n is a number from 1 to 50 if, and only if, B contains ethylene oxide, otherwise n is a
number from 1 to 10; and

G is selected from the group consisting of hydrogen, hydrocarbon moieties of from 1

to 18 carbon atoms, and acetyl.

2. The composition of claim 1 wherein all R' moieties are the same alkyl group.
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10%+" & 011})\3{4& 82D Qons1§gng.of;@n@ctlve agent a carrier, a surfactant, a

dispersing agent, a pigment or dye, an anti-caking agent, and a foam-control agent.

11.  The composition of claim 10 wherein the active agent is selected from the group
consisting of 5,6-dihydro-2-methyl-1,4-oxathiine-3-carboxanilide 4,4-dioxide; carboxin; 2,3-
dihydro-2,2-dimethyl-7-benzofuranyl methyl carbamate; methylcarbamic acid 2-(2-chloro-1-
methoxy ethoxy) phenyl ester; 2-(4-chlorophenyl)—3-cyclopropyl—1-l(1H 1,2,4-triazol-1-yl)-
butan-2-ol; pentachloronitrobenzene; 5-ethoxy-3-(trichloromethyl)-1,2,4-thiadiazole;
Rhizobium sp; Penicillium bilajii, Bacillus subtilis; 3-(4-chlorophenoxy)-ot-(1, 1-dimethylethyl)-
1H-1,2,4-triazole-1-ethanol; tetramethylthiuram disulfide; 2-(4-thiazolyl) benzimidazole; (2-
methyl[1,1'-biphenyl]-3-yl)methyl-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-
dimethylcyclopropane-carboxylate; 1,2,3,4,5,6-hexachlorocyclo- hexane, gamma-isomer; N-
(2,6-dimethylphenyl)-N-(methoxyacetyl)alanine methyl ester; 1-[(6-chloro-3-
pyridinyl)methyl]-N-nitro-2-imidazolidinimine; tebuconazole;and o-butyl-ot'-(4-chlorophenyl)-

1H-1,2,4-triazole propanenitrile.
12. The composition of claim 10 wherein the carrier is a hydrocarbon oil carrier selected

from the group consisting of vegetable oil, petroleum-based hydrocarbon oil,

paraffinic/naphthenic hydrocarbon oil, mineral oil, and mixtures thereof.
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consisting of block polymers, alkylphenol ethoxylates, ethoxylated alcohols, ethoxylated

alkylphenols, polyacrylic acid, propoxylated alkylphenols, sulfonated ethoxylated alkylphenols,

lignin and lignin derivatives, tridecyl and dodecyl benzene sulfonic acid, and mixtures thereof.
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