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But achl S the common nane for 2-chloro-2', -
-di etayd 2’ N- (but oxymet hyl ) acet ani | i de her-bi ci de which 5 is an
ef f ect i ‘er bi ci de for the pre-energence control of npbst annual grasses

and cer¥afnh broadl eaf weeds in both seet®d and transplanted rice grown in
certain Asian, South American, European and Afrlcan countries. Butachlor _
herbicide is conerC|aIIy avaé1 'J%éﬂﬁie concentrate €.
formul ati on sold under the t+ate VR F - santo Conmpany. -
(Machete is a Registered Trade Nhrk) An enuIS|f|abIe concentrate is a
fornulation containing the actpyercREINS G iTue - AvEPMGEh! or, dissolved in
an organi c solvent with added Eemursrrtrers.. 15 As will be
appreci ated by one skilled in the art, enulsifiable concentrate

fornul ati ons have the dl&mm&mgels hette tdummaro Maxien for @-Gilicrsai vent ,

i.e., a petroI%pm of, cy u etrg%gu
escal ates, so cloes e cost o) x am‘h{gb)oJé <0 ’Vleln & q’ éép"(ﬁh crude
petrol euth may dcc@® REERGE e ihe | kgisie fpr d#hﬁ)é‘{we@!ﬁnw et Ineki ng

organi ¢ sol ventet didt canriud D msaeens dnd theFea maal%ss/we%sarﬁ often
irritants to ”Efot%k HedVESy vm_,e ndI ed, t.he be hazardous fromthe

aspect that 25 e organi ¢ Qﬁ? s i |qr FHERTEHN they are
often detri mant*‘éllat"b tSﬂéltéh\Ammm Buwmpedimging Af dhevari codaitfiswl at i on
which elinnates the negRRdnidy HITEYGRHY G S UordHe i 3. %%Tgt}iewaanser as

the carrjer for the ct,l redlent s 30 hi ghl'y sira .
t he use %& exp&hs A fr‘hﬁ/ ls%q At Lanmpatdions saldriunsler thel t he {A\,J
possi bi lity oftzkdaname/ Machete EQ tbx ithe Mahsantoe onpany o (Maahebe| isya

are reduced Ornébhg't%tsﬁd'rﬂatdé %aaﬁ&)ord'z&g' % Pﬁ@fé &nd&hechpyenki gn

35 to providé an enul sion fornulation of butachlor
formulation containing the active ingredient, i.e., butachlor,

dissolved in an organic solvent with added emulsifiers..
15 As will be appreciated by one skilled in the

art, emulsifiable concentrate formulations have the’

disadvantage that they contain an érganic solvent, i.e.,

a petroleum based solvent. As the price of crude

petroleum escalates, so does the cost of organic
20 solvents. Shortages of crude petroleum may occur

resulting in a shortage of petroleum'by-products making

organic solvents difficult to obtain. Further, organic

solvents are often irritants to the skin or eyes when (\_/

handled, they may be hazarddus from the aspect that .
25 the organic solvent may be quite flammable and they are

often detrimental to the environment.

Accordingly, a herbicidal formulation which
eliminates the necessity of an organic solvent and uses
only water as the carrier for the active ingredient is

30 highly desirable in that the use of expensive and/or
scarce organic solvents is eliminated and the
possibility of skin and/or eye irritation and hazards
due to flammability are reduced or eliminated.

It is accordingly the object of this invention

35 to prbvide an emulsion formulation of butachlor,

&



-2- 2-chlorg-2',6"-diethyl-N(butoxynethyl) acetanilide which consists of
.the act’ive |ngred|ent butachl or, dispersed in a water carrier with added
efrul sifiers. Unexpectedly, the emul si on formul ations descri bed herein 5
provi de superior weed control when conpared to the known prior art ete
EC faormul ation and an increase in crop yjeld on a kil ogram per hecté§§§§
baS|s Wil e the exact forces or |nteraé%|ons which lead to the sup
synewgfstlc emul sion formul ations 10 of this invention are not known,

one possi bl e expla h 2l I S

i nventi-on. are rm% r}gfon%at ab16t aé’t%tm\%a]’t N %uot%x er% t%%eet | eﬁddgnd

accor di ngly;, th%henthnnﬂnStﬁrﬂﬂzﬂh&nﬁQﬁbaﬁsAMQﬂ?dMQnﬂ'bmsﬁshQQKley and has
superior 15 & s‘éd’r‘xrpré)w&éze%émrézt R 2y afiddaoRalu1giliaiki abl e

concentrate fornulatlon TA CRIP THE | NVENTI ON The present

i nvention rel attREXRECHS %&e éﬂ‘?ﬂﬂﬁﬁ‘(ﬂ?soyvﬁﬁtréﬁ’ﬁpoperg

her bi ci deg, i . e.pranid€(supewicit \»ed_tb_rdmmuntil whegr e:chnmatredbmbamhleoknoen

Qi operoed [n oo DPLSE SOl NBind R Wl SO dhef B Trldrlasko (hOLHRD
consi chfor

t wo- phase syst i'ng, 6f an organi cC Ase contal mng the buta
her bi ¢ci de and afiekicusa deilggream mehecg@re basis. _The synergi stic

her bi ci dal emul si on for g fild AheOfeddtr FRERYE driVititd At tiONS &h&ch
essentially of }he folléwmrghconponents |.nqr.edi ent by

Wei ght A But at$i%rt° PErion sy rﬁ} fﬁ)emu151°n formu%atxggngIfler
0.75 - 510 C mﬁmﬂmumeann/amas not known, one possible [err]

LS e % rRaenySlh A, tne gl i U 0T
znvention are more compatable w1th water when m1xed in
the field and, accordingly, the emulsion formulation
mixes with water more quickly and has superior

15 dispersion properties than the traditional emulsifiable
concentrate formulation.
DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to an agqueous
emulsion formulation of butachlor herbicide, i.e., the
20 ‘active herbicidal ingredient, butachlor is dispersed in
a water carrier containing a certain emulsifier to form a
two-phase system consisting of an organic phasé
containing the butachlor herbicide and an aqueous or
/ X water phase. | |
25 . The synergistic herblcidal emulsion formulation
of the present invention consists essentlally of the
following components: o _
Ingredient . % by Weight

A. Butachlor n 30.0 -~ 70.0
30 - B. Emulsifier , 0.75 - 5.0
C. Formulation. R |
- Adjuvants 0 - 15.0
D. H,0 _ ~ _Balance
Total 100.0
35 As used herein, butachlor is understood as

being the common name for 2-chloro-2',6'—d1ethyl-N-
(butoxymethyl)acetanilide herbicide and is the active



(but oxynet hyl) acetanilide herbicide and is the active -3- ingredient in
the e sion fornmul ati ons descri bed herein The emul sion formul ati ons

descri herein will contain from30.0 to 70.0 percent by weight of 6 -
but ac X, for instance from45.0 to 60.-@-percent by weight, preferably'
from40.0°5 to 55.0 percent by weight and nost preferably 47.5 to 50.0

percent by melght for exanpl e 48.0 percent ht. The term

"emul sifier” asiDgEgdAens An theeemyls %ﬂﬁ3§9€é§$3 4%ﬁ??¥9ﬁﬂs§97%&%g§
gfeneri ca: |y knomeasmgqby.alnk)flo&ﬂﬂh 1@ityicels deids&iﬂudmtha'axblmnm OZo i e Som
of propyl ene oxide.an n oxi de cige

su'cﬁ e%l sifier égl 0 §8n3-,73a|°| ?eﬁletl%'r SRR V\(V%y rpg'h c%’ereerﬁsm(')fJ{iﬁy‘l"%"ge
noni oni ¢ enul si frems 45i.0 ¢en&i0alo, angpnMIHyIwnkghﬁkeﬁnﬁﬁnn&bl}iqmnm]4Qeﬁr]
where R is_equal .t @ealk ryl ugl

quako! 353K Per k! o o o A afbodtS pfse RPLPX TS ALy £L

to 1250 and mis appr ox nately e appr oxlI rfat e nol ecu
wei ght of 3500. PAEcensd biye weiighthe ft°§r eXANnds 484 perqent by r"éﬁ’gﬂ#t or

branched chain al kyl containing 1-5 carbaon atons The ‘term " refers t
an aromatic group cofhgi fexy Semlsdfiery @, ugeddiereip, % the class

\rAlﬁpht hyl . ] Thlekber anibhibabgiulrsﬂfﬂre%hst @mgaldaallyg uhﬁsh i Laecbcmaawkygmep

erein the a e.stra or .branched chain

contain 1-20 caé582°3t Sﬁga ¥"§| ag% %’kl IS p?% f%?(? d%xtge and
and et hyl gge oxedhyaenekoxddei.n Wha ler tthmlpﬂediaaae ratmtenf suckiemulsifiers
approxi mately 35Q0 i ' f TR

of propyl ene ox?g ggv\,g ?2’1? §58% Qﬂ%&l g’%e% ﬁ%ééﬁﬁ%%ldégcr %ﬁ‘gﬁbﬁ?[om.c
emul sifiers ar ecemuddilfyezs, lalv&ielr@mad.artd!qr o ighde have ithe (formwia exarrpl
"Tergitol" XH and XD, the tradenarres of Qﬂ yal kyl ene

R=-04-CH CHO ~ (CHZCHZO)mH

where R is equal to alkyl, aryl or alkylaryl; n is
1s approximately equal to 1250 and m is approximately equal
to 2200 for an approximate molecular weight of 3500. Aas
used herein the term “alkyl" refers to a straight or
branched chain alkyl containing 1-5 carbon atoms. The
term “"aryl" refers to an aromatic group containing 6-12
20 ‘carbon atoms, e.g., phenyl or naphthyl. The term
"alkylaryl" refers to an alkyl substituted phenyl group
wherein the alkyl group may be straight or branched
chain and which may contain 1-20 carbon atoms. N
Similar block co-polymers of propylene oxide
25 and ethylene oxide are known in the art which have a’
molecular weight of approximately 3500, which are formed
by polymerizing the required'quantity of propylene oxide
"and then adding ethylene oxide.
. The above-described emulsifiers are readily
30 available and are exemplified by, for example,
"Pergitol® XH and XD, the tradenames of polyalkylene
glycol ether nonionic emulsifiers available from Union
'_Carbide Corporation, Chemicals and Plastics, 270 Park
Avenue, New York, N. Y. 10017 U.S.A.; "Flo Mo XHA", the
35 tradename for the block co-polymer propylene oxide and



gl ycol ether nonionic enulsifiers available from Uni on Carbi de Cbrporation,
Chemi cal s .and .Pl astics, 270 Park Avenue, New York, N. Y. 10017 U.S. A ;

"“Flo Mo XHA", the 35 tradenane for the bl ock co-pol yner propyl ene oxi de
and  -4- ethylene oxi de manufactured by Sellers Chenical Corp., 132Q-Sans
Ave.,.P.O Box 23523, Harahan, Louisiana 70183, U S. A ; and "Pluronig
P-65%: . the tradenane of a propylene oxi ded et hyl ene oxide bl ock co- po
5 ~anuf act ured by BASF Wandotte Corp., Textile Colors & Chem Dept.
100 Cherry Hi Il Road, Parsippany, N. J. 07054, U.S.A (Pluronic is a
Regi stered TradetMaléne Jdhbde mareufamnyumwedl| sy fSeeklse e Qhtemitogle Cdeper,i bed

above known in n I b

Mc CUTCHEON' s Dei'Ij|§ aé%ns‘ga%' hﬁ’g‘ﬂjl%&ré f:{\i?r:{lh g, nteafrgla%na'nqééﬁm%ggo Annual ,
McCut cheon Di vi 30583 » ME> Pubt ¢ sihnchg RIpronizy BRAK' Roe t@asdensde ofew Jer sey
075|42_, U. fS A rﬁt?oﬁj?ﬂégétéi‘id@/eéﬂyié\ﬂe sti&é famcvpr yﬁ:& 0 the t
emul si on rmul ati ops des 0 percen
by wei ght, for BIARHREE ‘f’f%‘ﬁn‘_{l’ga@ 3‘5}@'\& "cre‘?ﬂ ‘%SP q{ﬁﬁonlﬁr &oel.ro ¥ from
1.5 to 3.5 perceémnembyDept ght 1 6hdcChexstty i £f brRdrd, Rarkipgenyce®. F wei ght .
~The term "for mypagsgn e%uxankﬁiuean%e@ﬁZQ Reg1B€egLl TEERE Bl 0"

quantities of one or nore conponents suc Vi‘ol et
density bal anci ng agent sTR@X®. 2T J0A RN $MHH 6T rst:é?fc lii’rﬁ d’rﬂ%‘;‘rl de, ammoni um
sul fate, ammoni aaseiaibéddebamd Itrlimdﬂli(xe crontadt eavd sagemteu fsre iseanpl e,

et hyl ene ycoI o npl e,
I | kcone lgint i -0 %ee%$u dair:]'?m ac er| éagl?a@‘{gl'lgd %nhﬁgf%l%]tqle%
desfrable to i nuerpbr&merseen Ednpoh28f Annyial i HtcGuughaamh Bistidian, m .

descri bed hereipybiishing ¢6. faems Rk RS ad Ve Redirsrded sy indkdy 30
tinme prlor to uges4gart|§ular y under adverse storage

. The concentratxon of the emulsifier. present in
15 the emulsion formulations described herein will range

from 0.75 to 5.0 percent by weight, for example from 1.5
to 5.0 percent by weight, preferably from 1.5 to 3.5 percent
by weight and most preferably =t 2.0 percent by weight.
The term "formulation adjuvants” as used
20 herein, refers to minor quantities of one or more
'~ components such as dyes, e.g., methyl violet, density’
balancing agents, e.g., sodium chloride, calcium
L chloride, ammonium sulfate, ammonium cliloride and the
like, antifreeze agents, for example, ethyleneé glycol
25 and propylene glycol, anti-foam agents, for example,
silicone anti-foam agents, anti-bacterial agents and the
like. It may be desirable to incorporate such
components into the emulsion formulation described
herein if it is to be stored for any extended period of
30 time prior to use, particularly under adverse storage
conditions.
The concentration of such formulation
adjuvants present in the synergistic emulsion formulations of the
present invention will range from 0 to 15.0 percent by
35 weight preferably from 0 to 5.0 percent by weight.
The superior, synergistic emulsion formulation
of the present invention is prepared by a novel process



conditions. The concentration of such fornulation adjuvants present in the

synergi stic enmul sion fornul ati ons of the present invention will range from

0 to 157\\percent by 35 wei ght preferably fromO to 5.0 percént by ° »
wei ght e superior, synergistic emulsion fornulation of the present ’

i nvent i{d”is prepared by a novel process5 - - 5 - which consists

essentially of the follow ng steps 1) m Xi ng m}th ?g}tatifn fron1% 5 L?

5.0 . t based inal formulation of a

pol yglerkf/ﬁiel%g%fz\éﬁg Sth&° S 1P'ﬁ'e gmffe ge‘?%’cﬂ% HeBPHed which is i n\’s

mol t en 51for nmikimgf mirbh? @gd tiat ivh Fxve esE thy 5V0 P rHes€ doP wé L !vebggad on
of the final tgeMie f sai d ter be?%
from[err] to ?l%om t@.?h erogt l}?!ee\l\?nlg{ af{oéﬂlﬁgatsléﬂth ‘%? %fﬁrif’ﬁl%%ﬁ lycol

enulsifier seeh§§opwds1f@er asz)hereadxheﬁym tdefigiddtwinich oig hin muxltléﬂ
of Step 1 fromaﬂﬁ @ikh Eeom’2by,
formul ati on of bu aéhl O?QO | C|0V\§|¢‘gnl?,t rs‘ﬁ}nw ng@a\@%ﬁﬁ O‘Ealéo'gn& ?h%ai d

g
but achl or herﬁ?&ﬁég 23 &P?pgggé& £rravdiasdo rﬂ;ﬂﬁﬁer(ﬂaﬁixgrﬂ.saﬁdorn1
an enul si on; watletS5carrisk beliagogtnlfi:loﬂg 1$&lcd oYt énpd¥hture and .
honogeni zi ng [ rm.," Izl ng neans” refers to
any ?rechanl ca manséﬁhgégg §§ pre CI aﬂw"g@ﬂﬁa r}tfe‘?feg‘r%éi’cﬁs%%@

sufficient to forman honogeni zed emul sion. Exanples of such honpgeni zi ng

' Ld M| : M, 11 )] k
Tt aat o ba 088 %‘18‘#8% R(é?}%atﬁ% t@o%"?i?&i‘r"l e G S Lron r5]r]222 _
US A, "Gul |415 notrogéﬂl.ﬁer byaweiilghtt! é:a‘secdndma:lﬁalﬂeigl&)rqmrme on, L
Cordon St eet ,ff,\{gie%f,mu#/ﬁﬁignogirl% c%l%r lr{éﬁ:%l T esewl nven lé"lﬂ'liégdt Ihv

the art may nore conple and Ion
preferred rretmsdb?SMaEHOtlhéns,aﬂresmy! hatashlion hqnbal@fdescxs dispersed

foll ow ng Spe%ﬁt&u&ﬁéﬁ?' Eﬁg?ﬁ@x@fﬁ:@r ¢ Step 1 to form an emulsion; and

15 3) homogenizing said emulsion using a hpmogenizing means.

o _ As used herein, the term 'homogenizing means”®” refers to any
mechanical means which is'snfficient to prbduce the degrée of
shear sufficient to form an'hoﬁogenized emulsion. Examples
of such homogenizing means are: Colloid.Mill, Ross Mill,

20 Waring Blender, “Tekmar" manufactured by the Tekmar Co.,
P.O. Box 37202, Cznc;nnatl. Ohio 45222 U.S.A., "Gaulin"
homogenizer, available from the Gaulln Corporation, 33 Gordon
Street, Everett, Mass. 02419, u. S.A.
In order that those skllled in the art may more completely —
25 understand the present 1nventzon and_the preferred methods by
which the same may be darried into effect, the following sfecific
examples are offered. | o
EXAMPLE 1

Component - $ by Weight .~ Grams/Liter
30 Butachlor (93.1%)! 61.78 644.49
Tergitol XH2 (Tergitol 2.00 20.86
is a Registered Trade '
Water Mark)  36.22 377.85
Total : -100.00 .. 1043.20
1'l‘echm.cal grade butachlor was used in this example.
35 2'l‘ergu'.ol XH is a solid, polyalkylene glycol ether, nonionic

surfactant manufactured by Union Carbide Corp.
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EXAMPLE 1 Conponent % by Wi ght G ams/ Liter 30
But achl,er, (93, 1% 61. 78 ot - 644.49 Tergitol XH2
(Tergjtol: 2.00 : 20.86 is a Registered Trade Water

" Mar k) 36. 22 _ 377.85 Tot al 100. 00 - ,
1043. 20 1Techni cal grade butachlor was used in this exanple. 2 35 |
an

Tergitol XH is a solid, polyalkyl ene glycér et her, noni.onic surfact.
manuwkdct ured by Uni on Carbi de Corp. - 6 - 71.41 Kg of water at room

tenperature was charged tg,a ch_tank 3.95 Kg. of the "Tergitol XH
surfactant was melted and9}hg?2%?t3 wakeq ?g Fﬂgmmg?@?eﬁPFHrﬁgVFﬁtion.
Agitation was coohapged uogaIQatchthanE. 3s95f Kgt aof the ﬂTesqiueH.xH?
12181 K. of eChpegalafif M8s Wb ey ChndaEnafderels LOGeUaLS! LEDSLLES!
m xture over a period o m nutes. . gl?atlon was continued until a he
but achl or was di$pehsagitatien. ahgirakierni vasrcankinued unkitealickhene
ggégure.WHQ%QOWD?GﬁgieéaHﬁiﬁﬂ?adigsolhéah snegdgiek .rahoaeeg?iéS}Lgfaaéout
psi g. anpl e onen 0 . L a iter
But achl or (91.2@8“‘a°ngP5§?§9added to ‘he5ﬁégééyﬁ?8i%bkkﬁﬁ'm‘*ggfe over
2.00 - azperBodsof 5 mipgutes.  Agitation was contiifuéd until
467.61 Total : 1 chpi ¢a 3 was
“used in this exaﬁ%feggg-grgaﬁglaﬁwr?g §§€F€QEZEO?§OF§EE?5gggﬁgﬂ%$$gggé‘
oxi de/ et hyl ene oRL¥EURRNnuf BRETPAELBY HRe| Bistere vas homogenszpdr uELng. a
24.81 Kg. ofgdi shighegpsedeTeRnatonombgentzeruae abvas 18000pgdigo a batch

Kggk. 1.1100 Kg. of Flo Mo XHA was " Example 2 .
Component % by Weight Grams/Liter -
Butachlor (91.2%) 52.89 548.26
 Flo Mo xual 2.00 ©20.73
15 = Water | . 45.11 467.61
Total 100.0 1036.60

1Tec;hnical grade butachlor was used in this example.

2 Flo Mo XHA is a block co-polymer of propylene

oxide/ethylene oxide manufactured by Sellers Chemical
20 Corporation. _ '

24.81 Kg. of distilled_wateﬁ at room temperature
was charged to a batch tank. nypo Kg. of Flo Mo XHA was
melted and added to the water with agitation. Agitation

\,j : was continued until ail the emulsifier was dissolved.
| 25  29.09 Kg. of butachlor (91.2%) was added to the
water/emulsifier mixture bver a period of 5 minutes with
agitation. Agitation was continued until the butachlor
was disperséd_evenly throughout the water/emulsifier
- mixture and an oil/water emulsion was formed. The
30  emulsion was homogenized using a Tekmar homogenizer.

,Utilizing the procedure described in Example 1, the

following emulsions were prepared.



nelted and added to the water with agitation. Agitation was continued
until all the emulsifier was dissolved: 25 29. 09 Kg. of butachlor (91.2%
was added t'o the water/enul sifier m xture -over a period of 5 mnut'es with

agitati MAgi tation was continued until the butachl or was di spersed evenky
thTougH@E%%?he water/enmul sifier m xture and an oil/water enulsion was
fornmed. % 30 emul si on was honogeni zed usi ng a-Tekmar honobgeni zer. e
Utilizing the procedure described in Exanple 1, the follow ng enul sions ;u;
wer e prepared. -7- Exanple 3.. Conponént % by Wei ght
~Grans/ Liter Butachlor (89% 50. 37 539.3 Tergitol XH
3.50 : 37. 55 Calciun1ChI0éide 46. 13

493.9 (8. 2% aqueous sol ution) 100.00 -5352£3€$0.7 Exanpl e 4 Conponent
% by Weight . G anstbmpenet@ Butachl or $8899Weight Grams(LixRr

539.3 Tergitol gg%ssslig'zésg%) 2.00 590,37 21.4 Ggiym Chloride
X

47. 58 ) Yo aqueous sol ution) 100. 00 B 1069. 7 15
Exanpl e 5 Conpof@Rgito B % by Wi ght3+°9G ans/ Lit er3But achl or
(89% 5 CalcfdmO8hloride 671.27 Te4@ildl XH. 493.9

1.00 - ,10,65 | | : B 35.97 . 383. 08
20 (8.2@6aqueééézgoFﬁﬁ%gkgn&énggbg? —4+664—90 The s tstic action
of the enulsion fornulation of the present }8%e®®ion is i 13929 rhted by the

foll owi ng exanples. It will be seen thgkamgnexpectedly, t he

Component ' % by Weight ~ Grams/Liter .
10 Butachlor (89%) ‘ 50.42 539.3 . (W
Tergitol XD 2.00 21.4
. Calcium Chloride _ 47.58 509.0
(8.2% aqueous solution) o
100.00 - 1069.7
15 | Example S - |
' Component % by Weight - Grams/Liter
Butachlor (89%) © 63.03 671.27
Tergitol XH. | - 1.00 10.65
Calcium Chloride 35.97 - 383.08
zd (8.2% aqueous solution)
' 100.00 1064.90

The synergistic action of the emulsion formulation
- of the present'invention is illustrated by the following
examples. It will be seen that, unexpectedly, the
25 'synergistic emulsion formulation of this invention
exhibits superior'weed control Qhen cémpared to a
commercially available Machete EC formulation, i.e., a.
Eormulatich containing as the active ingredient 527
“grams of technical grade butachlor (92.0%) per kilogram
30 of formulation, which is equivalent to 500 grams of



25 synergistic emulsion fornulation of this invention exhibits superior
weed contr.ol when conpared to a commerci ally avail abl e Machete EC
formul.ation, i.e., a fornulation containing as the active ingredi
grans of technical grade butachlor (92.0% per kilogram 30 of
formul.ation, which is equivalent to 500 grans of -8- active
per liter of fornulation. Additionally, Iéce fields treated with '

enul sfon fornul ation of this invention yielded nore rice per hect are than
did fields treated with thhete EC. 5 Exanpl e 6
Rice plant seedl jggsvaef iﬁﬁ%ﬂpék[di%é&]ékEibgﬁg;d&ﬁdﬁs In size. The

her bi ci de t t t I dtoth t h bI
There wer e Iﬁ?egﬁﬁ b ongd e Tie EPRLAT pcnsad R ¥ sbfglon "

ingredient, i.e. fotdneléletdm mﬁethmszmp;]itmh tyol ¢ e mdreas ixes peani X.

Machete EC and t S ;%§¥Q; .ed to the
soil at 0.75 anﬁ%cg'?% HP%’ %Pélinﬁgr]e I en buftacmﬁrfe peg ectare.
Three pl ot < were planted mhlch recei ved E¥2RRk@&i de treatnent 15 and

these plots served aspide Frdnt c&eedeIwas&epﬁMd Ofn WaREsCQEt rol  was
carried out at 40 q%¥s after treatment d the resu {s regprd%g as %

“inhibition. The TRYIRT MEFEFS MG 1%d | H O dHTRP IC1de, freat
% | NHI BI TI ON leﬁamr applied to the PINSEES mmmﬁe

Enul si on For mul afd o0 éﬁree repl fations Sor each 8\:7:'@(@{3?{@ 2 1@@0%&1%'[ ive/
liter) 25 thhete

abve/ litekhd Thb“%ﬁﬁf@beq%suh%' de?ﬁﬁlﬁ?%ﬂ’ec’cqﬁm Ya® @ﬁ}l’zﬂ‘bﬁq‘ |59t"llon
the present |jyecatsamdminyi MschidtdBC cind the emulsion formulation

of Example 2 were applied to the soil at 0.75 and 1.25
Kg of active ingredient (butachlor) per hectare. Three
plots were planted which received no herbicide treatment
15 and these plots served as the control. Visual
assessment of weed control was car:ied'out at 40 days
after treatment and the results recorded as %
inhibition. The Tesults are summarized in Table I.

_ _ Table 1
20 . ‘ : % INHIBITION
FORMULATION GRASSES SEbGES BROADLEAVES
Emulsion Formulation of 86 83 87
o Example 2 (500 g acéive/.
liter)
25  Machete® EC' S 83 . 83 85

(500 g active/liter)
The above results demonstrate that the emulsion
formulation of the present invention provides 2% better
control of broadleaf weed species and 3% better control
30 of grass weed §pecies'than does the comparable prior art .

Machete EC formulation.

| ~ Example 7
_ Rice fields treated with the butachlor emulsion
~ formulation of .-Example 2 were compared to rice fields

35 treated with Machete EC and also to rice fields which

had no chemical treatment but were hand-weeded. The

fields were harvested and the average yields in Kg/Ha



cont.rol of broadl eaf weed species and 3% better control 30 of grass weed
speci es than does the conparable prior art Machete EC fornul ation. Exanple
7 Rice ?flds treated with the butachlor rermul si on formul ati on of Exanple 2
wer e cq .‘ed torice fields 35 treated with Machete EC and also to rice
fleldsr“ap'h had no chemical treatnent hig.were hand-weeded. The fields
wer e harvested and the average yields in Kg/Ha -9- were conpared.- Thes
test was conducted according the follow ng procedure. Rice plant sgedlings
werepl anted in Rléte, c&.ibaﬂﬁbds.quame NEd St wad conducdd PEEdrd ivey exté-odued
with 5-10 cm of st ndlqg wat er . 4 The experinental treatnents were as
fol l ows: Rate Trik iﬂﬁ& procedure. - Kg/Ha 1. Enulsion
For mul ati on of Ride @.ﬁxﬁrﬁﬁ&ﬂﬁr\gs were ‘planted in plots,1 75
2.25 2. Machet 1
Control - Hand\/vg:’edc:icaidp ?arﬁ'h ee‘ﬁ)l eu\z/\e/aé apﬁi e]dgg%%%ng]rﬁ%éﬁth t he
active ingreedi emlﬁelg'gl‘hpﬂll%ﬁj ¥8'F<&%'%% wWak®F above. The rice 20 plants
were allowed to mature anphevesgpéPRientaErcheauments wetegasofobhowsnal
t echni ques. The yield for each experinental treatnent ach rate of
éZﬂ

application was averagfa ;g g:yen an overall yield perg 7 gt ment. The

results are summari ze 25 Tabl e |

Yield of Rice gilncéﬁ@f§1gwefogﬁ@f$998ﬁ of : Kgbsla
Cont r ol 10 Example 2 | 1.75
) _ 2.25

2. Machete EC . 1.25 ) . N\

1.75

) 2.25
15 3. Control - Handweeded plots -

‘The herbicide was applied as a sandmix with the active
ingredient being applied at rates shown above. The rice

20 plants were allowed to mature and were thereafter
harvested using conventional techniques. The yield for
each experiméntal treatment at each rate of application
was averaéed to given an overall yield per treatment.
The results are summarized in Table II.

25 Table II . : !
Yield of Rice &% Increase over '
Treatment : Kg/Ha : Control
Emulsion Formulation 5210 : 8.0

of Example 2 (500 g
30 active/liter) .

Machete EC (500 g | 5033 4.3

active/liter)
Control {(hand weeded) 4826

As shbﬁn in Table II, rice fields treated with
35 the butachlor emulsion formulation of the present
| invention yielded an average increase of 8.0% per
héctére as compared to hand¥weeded-rice fields and an
average increase of 3.7% over rice fields tested with



Enmul si on For nul ati on 5210 8.0 of Exanple 2 (500 g 30
4.3

activel/liter).Machete EC (500 g 5033 . :
active/liter) Control (hand weeded) - 4826 As shown in Table I, rigB
fields treated with 35 = the butachlor enul sion fornulation . of the prt
invention yielded an average increase of 8.0% per hectare as conpar ed\fd
hand-weeded rice fields and an average jncrease of 3. 7% over rice fields
tested with -10- Machete EC formul ation. The results summarized in
Tables | and Il indicate that the butachlor enul sion fornmulations of the

present inventyth&E eedsriei dosuperior to the known 5 Machete EC .
formulation in that the emul sion formul ations of the invention provide

superior grass and broddt®dfesds SHmmanizedy iy Iabdesp Iy2ePdIEs i ncreased.
The enul si on firdidatde oftsatdatny idiathdiyor remul)s ioh Fprmutdtidnshefushal
manner using conv. | Of t j equi : 0 X | e, the.
emul si on for 1:2 sieétynés "gﬁi?ﬁu‘%oﬁr ggwnﬁﬁ\%}rﬁé@rﬁn&ygﬁqégr égeéhgrggg‘r'ﬁnkl ed
usi ng a 'Bhakdfaghrte EC faumulakiore|lin that &he ergd siepmipamudatidascri bed

herein may be 4@ %afk Ohverftith Gridvitle FUbdrdiDdrs JrAsa’ andl BgodBYeehkereafter

b0 15 PO il iR lang SRR A B e, <l fect e veed

.shoul d be applied per Iihe arulsicoifiormuleitdons desgribed. B8rKghHmay

'(_:LAl M5 1. A hggdigliiitles i St JUAWN nlidri¥t using conventional

7 10 techniques and equipment. For example, the emulsion

\'/ formulations of the present invention may be sprayed or
sprinkled using a "Shaker Bottle"; alternatively, the
emulsion formulations described herein may be mixed on a
sand carrier and the sand granules may thereafter be

15 applied to the soil. 1In general, in order to obtain
effective weed control 0.75-1.875 Kg per hectare of active
- ingredient, i.e., butachlor, should be applied per

hectare of soil; preferably, 0.75-1.25 Kg/Ha.



consisting essentially of the T0|Iomdng conponents: (A) from30.0 to

70. 0% by meig 2' i 6' -diethyl-N(butoxynethyl)acetanilide

her bi ci (B) llmum“mﬂ ]gb% by vvel ght of a polyal kyl ene gl ycol -ether *

enulsif?%??as Hbrélnbefnres | ned; firomO0 to 15. 0% by wei ght of

formul a adj uvant; and 10 (E» bal ance bei ng nade up of

~water. 2. A herbicidal enulglon according to daim1 having the follomrng
conponents: (A) 47.5 t b by wei ght of 2-chloro-2',6"- iy

di et hyl - N- (but oxynet hyl 1.ace aredt ideder h!nmldﬂorﬁ formulauon 1.5~

\%/e:sogﬁ)h?yo:‘,\e:agpgrc% t’thﬁeut%caa aéus'j\/%'éllneﬁe1 Cé)cf"ﬁ %o&ﬁﬁrgg é ?ng of o 07D
sodi um chl ori de, cal ci urﬁ‘tﬂhl dmame 3°pr%r55ﬂ e7r9e°§I Wol"elehltybGné-cblorgi-ycol .
and met hyk vi 0l28t,g *(Ja)i dtMyarnae- (bR vesyrdh D adde tadlidide3 herbibeaki;ci dal

enul si on according to O havin the | 1.0 onent s A 48.0% Db

wei ght 2-chl oro- Zg 6' dl(g)hyl ‘N—(ob%t ofﬁrétt?)"l Xcg'fa gI%i Herb|(C|) de; 5 .y

(B)  2.0% by W@pgwahkwuhapogﬁmdbglemaeglpmulsamhem asUherbiabefoid @efined;

bal ance bei ng nade up of rom?0 219'Rig&! %: hglg@ §5§§“23Q3950 C ai m
de.

2 wherein said fornulatlon a uvant i's cal ciu erbicida
emul si on fornuPQﬂPUﬁ"§db§P§nt|alIy as descri bed |n any one of Exanples 1 to
5. 6. A process for preQ@n|ngaaaahaeb@uaglﬁaherhpcbdabaeeuIS|on formul ati on

Yo 60 percent by vei ghe-balohesRidisate B s3pt AEePERArd? prinatm A 0 1
pol yal kyl ene ghavdhgether foklbwiihge componengsnbef or e :
(A) 47.5 to 50.0% by weight of 2-chloro-2',6'-
diethyl-N-(butomeethyl)ééetanilide'hgrbicide:
5 | (B) 1.5 - 3.5% by weight of the polyalkilene
glycol ether emulsifier;
(C) 0 - 5.0% by weight of a formulation
adjuvant selected from the group consisting of sodium
chloridé, calcium chloride, propylene glycol, ethylene
10 glycol, and methyl violet; o -
' (D) balance being made up of water. i
3. A herbicidal emulsion accord1ng to Claim 1
having the followxng components: :
(A) 48.0% by weight 2-chloro-2', 6'-dxethyl-
N-(butoxymethyl)acetanilide herbicide; A
S5 (B) 2.0% by weight of the polyal'kylene glycol
ether emulsifier; and : o -
(C) balance being made up of water.
4. A herbxcxdal emulsion according to Claim 2
wherein said formulation ad]uvant is calcium chloride.
S. A herbicidal emulsion formulation substantially

as described in any one of Examples 1 to 5. _
6. A process for preparing a synergistic herbicidal
emulsion formulation which process comprises the steps of:




defined which is in nolten formwith from20.0t0 53*b b percent by
wei ght based on the weight of the final fornul ay arr
sai d wat €r carrier bei ng mai ntai ned at from 15?4' M
wher€in said agitation is maintained until sai enu sm I er :

(2) adding, with agitation, to the m xture of 10 Step | fr 0 to
60. 0% by meight based on the wei ght of 14 he final formulation of

2-chtoro-2',6' -di ethyl -N-(butoxy- nethyl)acetanilide herbicide wherein said
agltatlon S contlnued unt { 1 ) samdxhegbwditthe aigs tai tsipey b ht digtowus . @ hpercent

m xture of Step ébgr@?f?hénwﬁéanxhst g" edignd" Cflih £igal formula atfg’)u of a

: honogeni zi ng sai ocess accor
* said water carH(P°¥x#4th%%eSQIZWQQMEFQHF Bm&i?kﬁ1QHu§§Mﬂqﬁﬁlnﬁei¢Eﬁf|na

formul ation of a éé’f{ﬂ’é&twﬂi‘cﬁdibw@ﬂt mSQltﬂﬁt %rfnf thtmefz%p% Pnsd 43 ng of
sodi um chl ori de, cal ci um 20 | ori.d ropyl.ene °<£yrﬁhF et h%]Ir epe

glycol &nd net hylP&FeRRE by, "elﬁperﬁﬁﬁg QBCG i g gty vidt £ eopylatior

go\rl\hnul ati Onhadjzu\dmta ivatet Ctawt Lot pr sded QactjerAcﬂerQ%&Sf bRy gnmﬁamﬂcﬁlm
erein the 25 ncentration of s enmul sifi.er % wei ght

based on the wei gqﬁc"%fl%a:(g f'f%af"’%'grﬁﬁ?gﬂ"a BN Y REEAS r’?%ﬁ% a&ﬁ&% S9N

~of said her bi ci denaintBinsd yntel ghaidaemsdlsifike s ghissoflveds fi nal

formulation. 10. ~ A procegsp) aC&&iﬂ’x&g &9:9 Qgg‘:gt%%re't% e xture of

tenperature of said water carrler 1.S dmtenperatu 11.

A procd@s for pr &&p g &rom iy g st9 cﬁﬂeﬂbl bYd!PJ-QMI baged @r&nﬁhﬁ |W9ht of.

g;BFtantlally as ¢$@s Firldad #drmilla®{én 0bf E¥28Rh 82012069 -adethyl- N-(butoxy-
A snergi stic herhicidal enul sion forpulatjon when prepared by th

process of any offe @gyquqﬁgq}**quperbzc1de wherein said agitation 1s
continued until said herbicide is dispersed throughout

the mixture of Step 1 and an emulsion is formed; and
15 (3) homogenizing said emulsion.

7. A process according to Claim 6 wherein said
water carrier contains0=5.0% by weight based on the weight
of the final formulation of a formulation adjuvant selected

, from the group consisting of sodium chloride, calcium
20 chloride, propylene glycol, ethylene glycol and methyl
violet. '
) 8. A process according to Claim 7 wherein said
‘ _ formulation adjuvant is calcium chloride.
AN 9. A process according to Claim 6 wherein the
25 concentration of said emulsifier is 2.0% by weight based
on the weight of the final formulation; and wherein the
concentration of said herbicide is 48.0% by wezght based
on the weight of the final formulation.

10. A process according to Claim 6 wherein the

30 temperature of said water carrier is maintained at room
| temperature. _

11. - A process for preparing a synergistic
herbicidal emulsion formulation substantially as described
in any one of Examples 1 to 5. |

35 12. A synergistic herbicidal emulsion formulation
when prepared by the process of any one of Claims 6 to.1ll.




