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In conventional alkoxylated alkylamines, R is typically selected from a linear or
branched, saturated or non-saturated alkyl group containing 8 — 22 carbon atoms.
In alkoxylated etheramines, R corresponds to the formula:
~0=(A)a— (B — (C)

where R! is typically a linear or branched, saturated or non-saturated alkyl group
containing 8-22 carbon atoms, A and B are alkylene oxide groups containing 2 - 4
carbon atoms, C is alkylene group containing 3 - 4 carbon atoms, a, b each vary
from0—5,cis 1, X, Y, Z are alkylene oxide groups containing 2 - 4 carbon atoms,
X is 1, and y and z each independently vary from 0 - 15.

As illustrated by general formula (I), the alkoxylated alkyl amines/ alkoxylated
alkyl ether amines possess a surfactant structure yvhich is composed of the

-
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Figure 1: Homolog distribution of tallow amine prepared with 5 moles of
ethylene oxide by the regular hydroxide-catalyzed process.

As an example, Figure 1 illustrates the homolog distribution of ethoxylated
tallow amine prepared from the regular hydroxide-catalyzed ethoxylation of tallow
amine with 5 moles of ethylene oxide. As shown in Figure 1, the resulting
ethoxylated product is not a single compound containing 5 (CH2CH0) units as the
general structure (structure I, with 2x+2y+2z =5) may suggest. Instead, the
product is a mixture of several homologs whose total ethylene oxide units varies
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metal alkyls or metal alkoxides, or mixtures of all these catalysts. The reference
lists alcohols, alkyl phenols, polyols, aldehydes, ketones, amines, amides, organic
acids and mercaptans as substrates that may be ethoxylated. The patent includes a
long list of amines that are subject to ethoxylation, particularly including octylamine
and hexadecylamine. Working examples describe ethoxylation of Cy; to Cy4
alcohols.

East German patent DD 219,478 describes the ethoxylation of amines in the
presence of Lewis acid catalysts. A number of working examples are included
which embody reactions with C; primary amine at ethylene oxide to amine ratios in
the ranges of about 2, 3 and 6. At ratios of about 3 and about 6, final reaction

temperatures range from 179° to 207°C.
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For a number of important commercial and industrial applications, it is
desirable to provide alkoxylated alkyl(ether) amines that impart improved functional
properties to formulations in which they are incorporated.

Among the particular applications in which alkoxylated alkylamine and
alkoxylated etheramine surfactants have been used is herbicidal formulations, such
as aqueous liquid glyphosate formulations éomprising a salt of glyphosate, wherein
they may serve to increase the efficacy of the herbicide in controlling or destroying
unwanted vegetation. “

N-phosphonomethyiglycine, otherwise known as glyphosate, is well known in
the art as an effective post-emergent foliar applied herbicide. Glyphosate is an
organic compound that at neutral PH, contains three acidic protonatable groups,
and in its acid form is relatively insoluble in water. Glyphosate is, therefore,
normally formulated and applied as a water-soluble salt. Although monobasic,
dibasic and tribasic salts of glyphosate can be made, it has generally been preferred
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aBfarag¥olisMahhititfia Shél Potdd3RI are low in cost, readily available, low in
molecular weight, relatively soluble in water. Additionally, they are natural
nutrients for the growth of plants and other organisms. Both potassium saits and
ammonium salts have been used in substantial commercial volumes. Not all
surfactants are as compatible with the potassium and ammonium salts at higher
concentrations as they typically are with the isopropylamine sait, especially in
concentrated aqueous liquid formulations. The use of ammonium salts of
glyphosate for preparing aqueous concentrate formulations of glyphosate suitable
for killing and controlling weeds and other plants has, however, been somewhat
limited due to difficulties arising from chemical and physical properties thereof,
lack of suitable surfactants for preparing high-loaded liquid concentrates of such
salts, reduced weed control, and requirement for complex processes for preparing
liquid ammonium glyphosate compositions.

Potassium salts have recently been introduced to the market and have been
highly successful. However, potassium salts are not as easy to formulate as
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potassium, or mixed salts glyphosate formulation (i) having high glyphosate a.e.
loading, (ii) containing an ethoxylated alkylamine surfactant, and (iiif) having a high
enough concentration of that surfactant to provide formulation stability and efficacy
sufficient for the application for which a given formulation is prepared. Thereis a
constant objective of providing formulations of improved herbicidal efficacy,
improved storage and handling characteristics, or reduced cost, or which meet two
or more of such criteria.

In this context, a Cg to Cy; alkylamine substituted by reaction with two moles
of alkylene oxide, i.e., a bis(hydroxyalkyl)amine has a high degree of compatibility
with a glyphosate salt, but limited value as an adjuvant to enhance the efficacy of
the herbicide. Csto C alkylamines having longer chain alkylene oxide
substituents are more effective as adjuvants but are not as compatible with
concentrated aqueous solutions of glyphosate salts, and may cause the formulation
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The present invention generally relates to an alkoxylation process for the
preparation of alkoxylated alkyl amines / alkoxylated alkyl ether amines with peaked

‘ distribution, to the products prepared therefrom and applications of same.
Specific processes are described for the preparation of ethoxylated alkylamines
including a Lewis acid catalyzed process and a process of the present invention
while promoting the peaked distribution of the ethoxylated products.

The present invention particularly relates to ethoxylated alkylamines and
alkyletheramines that exhibit favorable compatibility with glyphosate and to
glyphosate formulations comprising same. The specific ethoxylated alkylamines and
alkyletheramines of the invention possess a relatively high concentration of the mid-
range homologs that enables them to be compatible with glyphosate herbicide
actives while retaining their characteristic adjuvancy. The ethoxylated alkylamines
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By utilizing the terminology “alkoxylated alkyl(ether)amine”, it is to be
understood herein that the present inventors intend either or both of alkoxylated
alkyl amines and alkoxylated alkyl ether amines. The alkoxylated alkyl amine / alkyl
ether amine compositions of the invention are not single compounds as suggested
by their general structure (I), but rather, they comprise a mixture of several
hiomologs having varied polyalkylene oxide chain length. Among the homologs, only
those with the number of total alkylene oxide units per mole of amine closer to the
most prevalent alkylene oxide adduct are preferred; homologs whose number of
total alkylene oxide units is much lower or much higher than the most prevalent
alkylene oxide adduct are undesirable since they are too liphophilic or too
hydrophilic to be suitable for the application for which the alkoxylated alkylamine /
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%ggyéﬁncy. The et hoxyl at ed al kyl am nes SUBSTI TUTE
: T (RULE 26)of the invention may further be useful
in tWkok‘ﬂawmalkglrami‘neg|m5@ty&aﬁe@fa1WIs’§thé}ﬂ§mﬂfe are prepared
enhanced conpatibility as conpared to simlar

fromrtieaeaeiien ahthtmcormesnansling prienary ailkyhaemine/ iyhethersamine with
rebtEolluBheth! i doukvishs Rded g SnstyialfdBliamines (v) as
| RMRDIN e BAISY ot Geheialfy tediRB Ihe WntHesRiof dhBfylated alky

a m nes Inventiron are nmateria
aminesdis iangva-sRgegrboagsng general structure (1): (1)
wherein Ris selected froma linear or branched,
saturated or non-saturated al kyl group containing 8 -

22 canb . [ -, - .

(1 o 1 RBp RS Be ko Pagle? 8P eliE il i ity atiygamine
or branehorid 8 int&ineetiate (191)-(FRRLYI %yanWetwlpralkylamine ).
containing 8 - 22 carbon atons, A and B are "al Kyl ene

oxi de gNeugatalysinis aieguined for-this teaction. atons, Cis

al k%I ene g][ oup gont gl ni ng 21- ff(c?r b;n atow;si( la, b

each vary fromO - 5, cis 1, X Y, are al kyl ene

oxi de groups containing 2 - 4 carbon atons, x_is 1

and y, y', z and zleach'&dependently var yAGRGH0)—H

15. By utiRrANHyg the t2¢sdnol ogy At koRyTN ed
al kyl (ether)anine", it is to be understood {FEFhO)hH:

the present jmventors intend either or both of
al koxyf at ed (m ()

2) Reaction of additional moles of ethylene oxide with the intermediate (III)
to yield the desired final ethoxylated alkylamine product (V) not having a
peaked distribution. This reaction requires the use of a catalyst.

(BHOH  Q A(CHCHOH
R- + s — R
(CBHOH (CHCHOMTH

V)
ntm = s+2

Based on the type of catalysts, there are two types of ethoxylation processes
described in the prior art. In the regular ethoxylation process commonly used in
industry, the catalyst is a base, preferably a hydroxide such as sodium hydroxide or
potassium hydroxide. We denote this as the “R” process. With this catalyst, the rate
of the ethoxylation reaction is fast, and the formation of by-products, e.g.,
oxygenated hydrocarbons such as dioxane, and various (poly)ethylene glycol
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al kyl am nes and al koxyl ated al kyl ether am nes. The
al koxyl ated al kyl am ne / al kyl ether am ne
W@ vp034459 ons of the invention are not single POIpS2Nsa34186
as suggested by their general structure (1), but
rather, they conprise a m xture of several honol ogs

d@wamey %EGB@),H?'rMﬂH?M' BROKRSE, é&eg%dsgra’eqama the second

the honol ogs, “only those wth 't e nu er 0
siage fellowvoa mé/memzalopemedma résraf thatrinctuddsdtsechdractiehistic
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TR 2 el e #lRLor SORroEAPRRE, JASY Biihuion and

pozgesdastighéd concentration fuf dhe riidesieed Ptoeeli Jﬁﬂlhﬂﬁb/ ®0f I9fdrophilic)

the application for which the al koxyl ate kyl'am ne
ham@lggSet her ami ne are desi gned | n certain

ner biAs tRrUPted abafd 318 Prion 8% AbicBSe s andingr klffedlistion process

REIHRAERAREIH PR Ak NATBLLBRDI ARG Beohols,

aidl@l’b/de!st ketohiek pay bliykachingd YWe alenoes this dsahk 08Y ped@ds, In this
al k ether amne are prepared fromthe reacti on of

RrA scs@m%@m ationds icaatyzes Ry p Leminacid, areferably Beron Trifluouide,

8 B BTG T hs FesRb 3ol pfBuct possesses o

pRaREW distriblBo® With hitHesy Qﬁﬁéél'ltlfé/tldiﬁﬁcdf'thé%drﬁ@o%s generally in the
synt hesi s of et hoxylated al kyl amnes in a two-

rplddtﬁee%theighstkémtlondﬁnge, OB any e\sserttfmetmgmrmmtmedim a desired

r?ﬂ'PQrthg {’-é‘%ﬁaﬁ Pgs 9{?&”}5 %,ghw%lgllgﬂ?tpgause the concentration

Hk NS5 0l SR 49 R Pkl o g thonir

atlytarimes/ a%(ylgkethm' ahllﬂMm ‘lchii apdpﬂmatlalns tidy bde dcgsngl?ed for is optimized.
ate ani ne produc

S%ﬂto ﬂgﬂs}béﬂiceas%%k PIOGHCAG P@ék@@ﬁls ripition alkexylated orgamc

c{)@@&b@? rlfrs_@aa\‘bﬁ?m% raré Bhth Yrabed catdiyt) ) TH n /

However, so far as is known, neither peaked distribution alkoxylated

alkylamines nor peaked distribution alkoxylated etheramines have been
commercially available, and the use of alkoxylated alkylamines or etheramines has
not been described in applications such as herbicidal formulations, or, more
particularly, herbicidal formulations comprising glyphosate salts. One of the objects
of the present invention is to cover the glyphosate formulations with any
alkylamines and etheramines with peaked EO distribution.

Generally, the peaked distribution alkoxylated alkylamines and etheramines
of the present invention can be prepared by any process which provides the
favorable distribution and/or favorable properties described herein.

Preferably, alkoxylation is conducted according to one or the other of two
novel processes.

One process, the "S” process, utilizes a Lewis acid catalyst of the type taught
by the prior art, but under conditions which differ from those employed in known
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R N+ s RRNv (CHzCHzO'H (CHH>)nt H (V) n+m = s+2

Based on the type of catalysts, there are two types of
wW@Rdvong4489 i on processes described in the pri orPEr/US20051034186

the regul ar ethoxylation process comonly used in

i ndustry, the catalyst is a base, preferably a

;ﬂary ré}%'pﬁd@ce%‘:%é&‘f%alﬁ%l%%ﬁ%ﬁ'éﬂlzig%r&e& ﬁ%%‘tﬁé#%q generally

oxi de denote t process.
priefarred pedgess, which watdenote as thet N6 pyocassoopticradlyiusas an alkaline

f d the f ti f d
é%'g%ﬁéﬁ 1 Wparesbne convenena Kiseahier Vuprcts fos dae commercil

ALt ErOROHIHED A6foties B plocdls el a el conditions
wnmemdr@th@m@s afféﬂisyanéaKéd tHietribuRimAs e@mPaﬁton e thedésmmercially

its characteristic propagation and chain transfer

avadipble susfactandsul t, the et hoxyl ated product obt ai ned

d t h d distribyt f t et hyl e

coes R e o AnB SR Hockst 5 o Bl St with an
Akyieie osera%%ﬁ'megarg% A% G2 OIS feid chflyshy BeRBiably Garon trifluoride,

above, prior a

wiglsiora pmfeaedttbmpeeaMoe(ydamge ab has beea ﬁ:stevemmeuhat the ethoxylated
obtain a preferred peaked distribution of al koxyl ated
alkyamines and alkyledberaniaes peapared frank suehRRsgcesiexhibit improved

SR o BlyPREoalR il 53Rind TP LlarBERERRF ey

Adrastive téﬂa%t”s StensrohtdtingthedpetiketiedisfibutiBh *&éﬁ'a%ﬁ be

The resultin hoxyl at ed product possesses a peaked

amslovemm) i is hehevewt@t dbe proediads prepared ersm dhe telmxylatlon

i s gé?aﬁr*vgféﬁ%'?%o%@%ﬁe@o% 50 B Ut i 2Bgtext of the
RN S S TN 3 i,
Ratewtr Non6,t35!6,s721awh|cht umdlzpe rafrareraama taflinide oata1ystyl at ed

? nglﬁeet%g{gr,l SJ#( ét fnrgn?;{gnpgfﬁslzagggrdg 13 lt!'*ié: ?rfv'e?nggn also involves
two stages. In Stage 1, the formation of the intermediate (V) ( N,N-bis(2-
hydroxyethyl)-N-alkylamine or etheramine), is the same as that for the regular “R”
process. In this stage, the intermediate (V) is prepared via the reaction of one mole
of the selected alkyl (or alkylether) amine with two moles of the ethylene oxide or
other alkylene oxide at temperature that varies preferably in the range from 160 —
190°C and at pressure that preferably varies from 40 —90 psig. Typically, the
intermediate (V) is prepared immediately prior to its catalyzed ethoxylation.
However, for products based on tallow or coco amine, the Stage 1 can be by-
passed by using the commercially available N,N-bis(2-hydroxyethyl)-N-alkylamine
based on coco amine (Ethomeen C/12 from Akzo Nobel, Varonic K-202 from
Degussa) or based on tallow amine (Ethomeen T/12 or Varonic T-202).

In the second stage of the “S” process, the intermediate (V) is reacted with
additional quantity of ethylene oxide or other alkylene oxide in the presence of a
catalyst. This catalyzed ethoxylation stage involves the mixing of the intermediate
(V) with the desired catalyst in a pressure vessel, followed by the slow addition of

11
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Still other processes for produci ng peaked

di stribution al koxyl ated organi ¢ conpounds use cal ci um
worocasaseart h based catal ysts. However, so faPCHES1085/034186

known, neither peaked distribution al koxyl ated

al kyl am nes nor peaked distribution al koxyl at ed

. o] .
@E%S?QQ R ){@F}é% ?‘Rgl@ﬁ I SHE=bkide tb%héﬁ/%‘séélhhﬁle ﬂgé;téﬁgi%’erature of

am nes or et heram nes
theanixdiesecini thedrasseldp pharefatly ara@ntaindd imsa berthinciathge. The catalyzed

formul ations, or, nore particularly, herbicidal L
ethpryipHen &E§h%m1@srm§dﬁgg@\l)/s§m@s SENiCIreagtian gndigesling is

. . . . . th
SERLathabiinShe MEBhet R R €0 bR Ped PR o g

et heragivaesr, Wnlike PRERRY pFseedsed tHab witiligd a BRRE(H/drixide) catalyst,
t he peaked distribution al koxyl ated al kyl am nes and

Siape 20f thes'SStpropessputdizeata liawis Mcicdhaatabist.b Bopore préfluatide is the
b i ch ides the f bl
6 BT calRioh B8 et 2 safaivd Cbicihe pmployed.
! _ M _Pro|
AR Rathvelfy SIBLEN AH RAYpELarE e o MATMESHEL) or 3 boron

tiflaopnde cormplext. hExdraplasrafcebsronutriflucride cammiekes asafdl in the context
catal yst of the_t

) _type taught by the prior art, but
dirtherresantiiaventionncludea DUE aré npbimite de reRmbsyseelested from the

R EhbRing ok (BFGT FRCHick G eI bRideCBoRin rfluorde - diethy

dtheg 4fFon thlgdride- dineylecthsr, thtfon Wifldsiede s $etrahydrofuran, boron
optionally uses an al kaline catal yst of the type used

trifueride-cmetfaanal oberon(triflugtide r'phospberis acid@nd beron trifluoride -
co rci al  manuf acture of al koxyl ated al kyl am nes, but
a&ﬁgggglﬁjsa%%%ué‘;"%&fe%?ﬁcondi tions which nonet hel ess

af f or h St i ; '

cormar e B e e h O EORRE (BEAs e SRyt for the

etbxylatiare of alkytansinky dadnitis nosteffectineiwreen gsedactheoBF;
wi th an al kyl ene _oxide in the presence, of Lew s acid
cOReantaton pingied S0 O 519079 ot Weighkiof ke faal ethoxylated
F?{%af&rred tenperature range. It has been discovered

alfl the ethoxyl ated al kyl am nes and al kyl et her anm nes

pr epdnegtiditionc tivcatalyspaerpeeatird id a ichtical\adtor in the new “S”
ethoxylation process. In the “"R” processes with the base (hydroxide) catalyst, the
temperature can be anywhere between 110 — 190°C. However, for the “S” process
of the present invention, it is preferred that the temperature be maintained in the
range between 95 — 130°C, preferably in the range of 110 — 120°C. The normal
catalyzed ethoxylation reaction of the intermediate (IV) does not occur at
temperature higher than about 130°C (possibly due to the destruction of the
catalyst — ethylene oxide complex) or lower than about 95°C.

One of ordinary skill in the art recognizes that there are various processes for
making the peaked ethoxylates employed in the present invention and any of such
ethoxylates, regardless of the method of their preparation, meeting the definition of
degree of peaking herein are equally useful in the context of the invention.

Whereas the acid-catalyzed process (the “S” process) promotes the peaked
ethoxylation distribution and thus enhances the performance of the resuiting
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conpatibility with gl yphosate while retaining their
characteristic adjuvancy. Alternative catal yst systens
WEe@ros44ny t he peaked distribution can al so bePCT/US2005/034186
enpl oyed, and it is believe that the products prepared
fromthe ethoxylation utilizing these alternative

EifioRY Al A ITRe o7 el gty tHerd drel PR MrBiballs, including
gt Metuimdited to tes fammg ehatleStridbaite nitilibktiorbard @iséRilness.

whi ch ut|I|zes arare earth triflimde catalyst. The
typical "S" ethoxylation process according to the

et 8RBl (BB R B b SR, bur 15 a narcous

hy dr oppaedri! Thétuak ’@f'tﬁi&‘d&?al?ét r%hbﬁé@@]a‘?a%}%teis:lses 1 geéﬁﬁFor its

as that for the regular process

t he istorageeandchthanging tQ;tprEqm:tm'd via the reaction of
one nole of the selected al kyl (or alkylether) am ne
with two nol es of the ethylene oxide or other alkylene

Fangere BlGERE a0l fhddeds e b Bt fottifitaretyl-Bodcts, most
vari asotfdeabiy‘l&lox&ﬁ}e EﬁdonlWéth?@hle)glyédll@leh%@&éﬁé‘d&@mg Depending

(V) is eparedlrmedlatelkl prior to its catal yzed
et hox@n e BUMbEsWé yeeles phe rmlm@xxéewgdan she eshoxyation process,

ﬁgﬁﬁre g] ‘ﬂﬁ’i‘?ﬁ%@ﬁ?ﬁﬁ‘f%gﬁ gtrﬁo%lapé'd BI%SCRICPS cc}/ulH %'enaqs fngﬁ as 25000
N- it ZDMh@ﬁéc’?%lébél\)ed\b@b ‘ﬁé&éﬁﬂoﬂn@ rRaesEl SRd ‘Pﬁ‘s“ﬁesurable that it

am ne ( Et honeen from Akzo bel, Varonic K-2
f r om iBerrmewdd or ninistidedin the etwavIBtel:bpl(oahbrrBenaLTSeldf its

8: oggfr&ggfl"%c‘r&e Vﬁ&ﬁlﬁ(‘egl&%eﬁqe@%oﬁg rﬁsftag\%%ef&g g:lt spargmg the
gldg' ltétHBleaﬁéﬁPéé&%bﬁggroﬁhEB’\}vﬁﬂeml?ég Flbr\iéﬂfp?rr]eﬁnoval of such a

ene oxi presence O

cat al higle @ontmtmﬁcat obdioxbing eedquinay adﬁstlcs:’rae eqummgnttpfgreatly
the internedjate (V) with the desired catal?/st in a

pr es AipOngsdbecycledime aad npdueescths s@rwduatawe denThe caacentration of

i | SRRyt s AbitYoRILE 8Pl 0Fe S82R 8k, much

car efde;lhef tMahnthat Bﬁéldxﬁné‘ Yefiileait s hé@@ﬁaza‘%ugahéﬂevé?cthe high
et ho ation of the internediate (V) is an exotherm¢c¢

r eactdootentmf EGJ9s laveers ¢he eqondardation ofithetdesiredrethoxylated

tempe Ikytlzlzjr{ﬁm, r.%mtclhcﬁug rn‘?afyeéé\?e%ély a%ct the performance or effectiveness
of the ethoxylated product in its application. Moreover, the EGDs are of
substantially lower volatility than dioxane, and thus more difficult to separate

from the alkoxylated amine surfactant.
- The color of the resulting ethoxylated product degrades over time.
- The process cannot be effectively utilized with propylene oxide.
The preferred process of the present invention, éhe “N” process, possesses

the advantages of the above-described base-catalyzed and acid-catalyzed processes
while eliminating or greatly reducing the drawbacks inherent in same. Specially, the
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However, unlike the "R' processes that utilize a basic
(hydroxi de) catalyst, Stage 2 of the "S" process

W@ R00bi02as9 a Lewi s Acid catal yst. Boron trifl uor¢TEsS1085/034186
the preferred catal yst, although other Lewis acid
catal ysts could be enployed. Alternatively, said Lews

FE bt sk NS g oo 2 vr e

Vit e Hesirats peaked alkbiaﬁaﬂ@m@tﬁb@ﬁoﬁ,ftgu@ ePSanhg optimum

invention include, but are not limted to nenbers

pesfosntande fin dheir nesppctve applicationsn Gindltanganisly, the *N” process
rifluqride - .ethyl ene.gxide,, baron trifluoride - .
it B Base ratalvm PrsTeray B Goas by i Seipf &mbodiments
' I t r ; ;

AREECY Withlt @lcablyct, WSl REBlft ldtpibler HeSBciated with the use of the
aaid-datahydt baclkading highwost dad-hazerdous propertpnd the cataiyst, the

thereof. In a preferred enbodi nent, boron trifluoride
forpatjon of hpzardaus yrdesired BraduetsihaPrelanged cycle time, and the

. oy o oAt 4 H
o detitadiiofiate drealy Migmitad.*C! 01° 0507600 the
wei gith gtcotdimckivigh tiss imventiah cthedpredest inveAtard tlale @iscovered that

to the catalyst, tenperature is a critical factor in
pohmerization’ can be xonducted withaisdbe necessily of utfizing:a satalyst, such
with the base (hydroxide) catalyst,. the erature

25 Lot raluibehaied onaS Lot AEnb e RER Bt more

fa "ranﬁﬁ@éﬁéd%isﬁrfb%tiBh%?%mblBQ@B‘iag{’&’ fouhd'i§ oBh& WSS Ridntical
that the tenperature be naintained In the range
deeimexsial9oavailabletUrfactarits habing the sdme aem@geddtal 1P alkylene oxide
1200C. The_norma| catal yzed ethoxyl ation reactjon of

substitUents. nEaE Rrefertied) Prgeass, fBe N precass, MayRatianally use an

e cabalget A i BleeryiRg ¥ Boverii ikl Ttistriution that
distingeishiestthesupfaetint 9P @he itvemtioh fedifitheprodlidts loficonirhérce, The
art recogni zes that there are various processes for

newRl ppcese agiavesithe: desisadaiesyit diystoned of the renditiess pf the reaction

inventi n f su I [ [ ss of
2PRSeE Al HF ey Sor O ka0 M eriies Br modest
aYefddge MirdBePbf alkylene oxide units, it has surprisingly been discovered that the
reaction can be conducted entirely in the absence of any catalyst. Because the

reactivity of the growing alkylene oxide chain declines with chain length, it is
preferred that an alkaline catalyst be used during a portion of the conversion where
the target average alkylene oxide to amine ratio is greater than about 6.
Depending on the selection of amine, selection of alkylene oxide, exact process
conditions and nature of the process equipment available, it may be preferable to
conclude the alkoxylation in the presence of an alkaline catalyst at average alkylene
oxide/amine ratios of about greater than about 6 or 7.

Using the ethoxylation of primary alkyl amine as an example, the process of the
invention, the “N" process, can be illustrated by the following three stages:

1. Stage 1 of the "N” process: Uncatalyzed ethoxylation of the primary

alkylamine
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degree of peaking herein are equally useful in the
context of the invention. Wereas the acid-catal yzed
w@e@eosss{the "S" process) pronotes the peakedPCT/US2005/034186
et hoxyl ation distribution and thus enhances the
performance of the resulting SUBSTI TUTE SHE1ET (RULE
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are severa

the fatkylemée ogide)aypicsbt abait2 n1c$esu©ff &b/ feriecoxide dt hlgh temperature
useful ness. - The cataly (Boron Trifluoride

only t@m@lﬂshheesanmjteraa%lnéenﬁ!mmoﬂmneh!,ékb@r& hmow@thyl) N-
of t requires el aborated equi pnment for its
stor%@lgﬁmargl ng to the reactor. - The process

al so enhances the formati on of undesired S,
nost noti ceably di oxa ZS and ( pol )et hyI eﬁ@f_&%’ggrcﬁ

deri vat iRFeNHEGDS . ndi ng on~t heRnidher ~of m)l gs
of ethyl ene oxide used in the ethoxyl at| ¢ HhEbe@ks

the di oxaquﬁ) content in the ethoxylated prod @ﬁg coul d
be as high as 25000 ppm D| oxane IS perceive

o GachpR trpetptie A REk ol iﬁdgﬁm@mssure varies from
Beca%‘{?—@b b§|§ 'E@ﬁéé@a?rl\@iﬁt@t édlhké gly )qb?% eaaiﬁmt?é‘dlately prior

r enoved, fging the et ation reaction

pr odttotxtsmm'thetmalkm@tamonl-lbmmer, ﬁoe@lvmty!a;tédsmoﬂucacs lbagbd on tallow
concentration of dioxane requires additional

equi [FEIRCO aRiag: the Skagieohgan brdYpaIsedihyusiag dhe canraercially

1. BB e FUBeaBhERL kil 5558 B fors amine

nuch (BtigdiRéerh TAD2 Floa ARFo NioRsRNaroM@ik-202 frdrA Dé@}us@a) or based on
hazardous material, the high Content of EGDs | owers

t he dalnw rarm:aeu(Emameemé'/ Rer Varpnie Hod84d)at ed
al kyl ami ne, and thus may adversely affect the
performance or effectiveness of the et hoxyl at ed

pr dlﬁ&gé 2 g?ftﬁea‘ﬂl@'drsgdso Further %ﬁV Hh%fﬁﬁ@sregﬁlﬁﬂgftertiary
substantia ower vol atli | |ty t han oxane t S
nor e amines mUtar tontvaljet temnepdraturetdoaditidnsxy| at ed ani ne
surf :N:t ant ] . . .
o catalyst is necessary in this stage, and is preferably not used. Instead,

the further reaction of the tertiary amine intermediate (III) with a selected
additional moles (v) of ethylene oxide is promoted by the manipulation of the
ethoxylation temperature. This stage yields the second tertiary amine
intermediate (IV) with longer (CH,CH,0) chain length than that of the first

intermediate (III)
/(RO H ﬂ (0O H
+ v — R
@O H (RO H
Iv)
atb=v+2

where a+b is greater than 2, typically greater than about 3, more typically
greater than about 4, but also typically less than about 9 and more typically
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- The color of the resulting ethoxyl ated product
degrades over tine. - The process cannot be

we@bdoemos449®l y utilized with propyl ene oxide. ThRCT/US2005/034186
preferred process of the present invention, the "N
process, possesses the advantages of the
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cat alty stage’3. a resul t, the problem associated with the
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hazardous property of the catalyst, the formation of
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The preferred process, the "N' process, may optionally
digrdbutioral kal i ne catal yst while still preserving the
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result by control the conditions of the reaction
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gkgjrgqggw R A0 3 9 For b RIE ST, PESRASE FSIDS! 16 possible to
o T o S P s i
adtﬂ|t|bhe1tgs caﬂsongosiblg tte combinialstagbsil rartb2) However ohe must be
mln t’lurl1 tI|1aetn %oxylatmn performed in this stage with less than 2 moles of ethylene
oxide normally results in final product without peaked ethoxylation distribution,
while on the other hand, ethoxylation performed in this stage with more than 7
moles of ethylene oxide results in significant formation of by-products. In
conducting the uncatalyzed ethoxylation, the temperature is preferably maintained
in the range of about 90 to about 130°C, more preferably in the range of about 100
to about 120°C. Ethoxylation performed at lower than 90°C or higher than 130°C

normally stops before all the ethylene oxide is consumed.

3. Stage 3 of the “N” process: Catalyzed ethoxylation
This stage is optional. In this stage, the second intermediate (IV) is reacted

with the remaining quantity of alkylene oxide to vield the final product (V).
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preferred that an al kaline catal yst be used during a

portion of the conversion where the target average
w@bdogloarasd oxi de to amne ratio i s greater thanPebost0085034186

Dependi ng on the selection of am ne, selection of

al kyl ene oxi de, exact process conditions and nature of

the PURRRSEheSRidt BB agesak! i5 lre ) i
to concl ude the gﬁéox af iao%%'ﬁsﬁ'ﬁéeﬁ%&éﬁ%zé cgl;tggéﬁmeeethoxylatlon
al kalinrthiscstageyst at average al kyl ene oxi de/ anmi ne

rati os of about greater than about 6 or 7. Using the

et hoxyl ation of primary al kyl am ne as an exanple, the
process of the jinvention, the "N' process, can be

illustrate R oW ng Rhree st ages: 1 /(SHegOTH
of the "N g‘i‘gﬁg y!é et hoxyl at i Bn]ef_t he

; i
primary al kyl an@%‘@'ﬂﬁ% is stage, the startinﬁaﬁ?ﬁﬁ)ﬁ?}}“I

al kylamine (I1) is reacted with u noles of al kylgRe
oxi de, typically about 2 noles of ethylene gxj0eyal+y
hi gh tenperature to yield the sane tertiary

) CTRAEL, S CBE HB miores
vari da thiscoptigh@l stageD8e alkexylaten i peforred _ufsrr@mhéoremdaining

90 psig. Typically, the internediate (I11) is prepare
i mre AUaNELY obrlkyleneoxides irf thet presendecolky icatalyst. Typically, the

coco tatEY qROOENYEIEE 08 b B BEahst Bt tRGRrature in the
comMmeagdabf Y@ \wai d@up! lﬁg\d pressure between 40 -90 psig. The number of

N, N- bi s{ 2- hydr oxyet hy al kyl am ne base
ani néngles b atkylene addé used ik tis Stege variés; depending @ the total

s OTHRRAE Tl B S b8 Sl TR L. n e
our : . ! . S0

unde S R9eR) reriral o Shiifl MAGTME pRdecbighMuidi it

I s netrexytatgd iprodirts, thieagembendf inolasr ¢ff ED alskl indhe third stage is

used. I nstead, the further reaction of the tertiar
ani nB3infaiiadel tiesame of legsithan the nusthsr afdaeles @ &0 used in the

g'nie%%{oﬁdl %c%g«g; §¥¢i§ﬁ1€hy9&3jogﬁlei shd pARRLEh RYdroXie are the preferred
catalysts, though other hydroxide catalysts, including but not limited to
lithium hydroxide, tetramethylammonium hydroxide, barium hydroxide,
aluminum hydroxide, magnesium hydroxide, or complexes containing
barium, magnesium and/or aluminum hydroxides, could be used. The sodium
hydroxide or potassium hydroxide is most effective when the concentration
of their active in the product mixture is 0.05% of the batch weight or higher.

In stages 1 and 3 of the "N” process, either or both of ethylene oxide or
propylene oxide is preferably employed. Ethylene oxide is the alkylene oxide of
choice in stage 2 of the “N” process. In the “N” process, the number of moles (u) is
preferably about 1-3, in another embodiment 1.5-2.4, and in still another
embodiment about 2.0. The number of moles (v) is generally from about 0 to about
9, in another embodiment 1-7, and in still another embodiment about 2-5. It is
generally preferred that u+v is greater than or equal to 4, for example, greater than
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et hoxyl ation tenperature. This stage yields the second
tertiary amne internediate (1V) with [ onger (CH2CH20

W@ b@b3446ngt h than that of the first internmed BEEUSI0D$H34186
(1V) a+b = v+2 where atb is greater than 2, typically
greater than about 3, nore typically greater than

of B4l 1 bt 58, 1Bl tbachiRRR il RVEKIor ARk RIS, i,

ICa great er t he sum

whiefe h%s@e&t@e than abotia6 @817, svayeBavith Wwyadditionwlirdeles of alkylene
content for the ultinate surfact ant ‘pyr oduct, the
oxidlgds peefepahiviwEilizethartadt et Wda 9enerallyl s ardessate (1v)

pr oc@g gﬁé Vé]“ﬁ)gocgeﬁg aﬁhﬂ%iﬂg goaﬁ@%‘ 8{;‘"’?’3?)@'{ in,e ﬁ{?ﬁ#ﬁ%}e and optional

trﬁ+d<§da98%1re>§|rﬁﬁaw fhe N aades ebwé %mar {EhetRe ﬂ?bé@s%?,sbase-

prefe y proceeds to stage 3. scovered in th
catalyzad iathoxyldtiorp pedcedset. Shei sm(rond stade af tmal“N’hpltdn:ess aL'cordmg to

process, is possible in th sta 1;.iqg)yqﬂrea tin
I

h .
thl@mwe&\t'yn it ROWRNEratie MOSt ) oY d;{p%gtegihe desired
péﬁ%&éﬂ%@&ﬁ@ﬁaﬁﬁﬁu i$h.t he absence of a catal yst.

Sel ect ed enperature range, the

al koaydetidralrcomparisopcsiattie “asgulbifeoratrreationdl m’eeess (the “R”
catal yst facilitates the chain transfer betwee

prasgss) [ ipseparing teliew aminecthoxylase Naxingnt leesh PeE@rartdwthe new

b A i A g e lpup e

oxi de and the al koxyl ation tenygptare are critical
factors. For the preparation of the ethgxyl ated
products, the nunber of RégnlamPesesf ethyl ene dXiPuecess

A" ANEN > 4 i |

Stagg 1 t ypi caIIy bet ween about 2 - 7, for |exanple, in
1TSS posSsT e to uge many
0¥ v%l? hi n st ages 1 ang 2 and end up with tlhe
Wemglgg aI EO additfion. It ispalso possijble to combine
st aoes 1 and 2. _However one mist bhe

used—i-n—thi-s—stage—t-s—preferred—to-—be—+d—the—+ranae—af—
—P Tl TTou LY |ij_u||3b \v A

- Temperature ’c 160 - 180 160 - 180

- Pressure, psig 90 maximum 90 maximum
Stage 2

- Catalyst NaOH / KOH None

- Catalyst concentration, % ~0.2 -

- EO, moles 7.0 4

- Pressure, psig 90 maximum 90 maximum
- Temperature, °C 160 - 180 90 - 130
Stage 3

- Catalyst - NaOH / KOH
- Catalyst concentration, % -

- EO, moles - 3

- Temperature, °C - 160 - 180

- Pressure, psig | - 90 maximum
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m ndful that ethoxylation perfornmed in this stage with
| ess than 2 noles of ethylene oxide normally results

WO poobiogb9 pr oduct wi t hout peaked et hoxyl ati on PCT/US2005/034186
di stribution, while on the other hand, ethoxylation
performed in this stage with nore than 7 nol es of

et hyl GiRee WetaecdiPEHléR0 thedaialyied ?éﬂcnbﬁrvv‘m efiY18he oxide to yield

by- products. In conducCting the uncatalyzed
urtdesiced dy-productss ittieippodaot thatsallethbrylation stegestiaithedR”, “S” and

in th [ ARout, 90, Lo abopt 1300C
"B ArEFesses 4 PerRTmaqindsy e aRhyasyS AR, Tesaliein this

&‘ ngﬂﬂﬁ EQ]E %gé@ﬂggga%e?%? alkg\?ﬁlﬁggpaﬁﬁyﬁtr@?%’mme) and the

ethoﬂ,damm eqoipvmarnt.is donSthydeedtingf thehmatérial andssuipment to a

Cat al yzed et hoxyl ation This stage is optional. In this
tgm@éatum of swecmySQ rq WRHRINITOSED IPWgING Grod@subm, wintih the content of

tp Tt EF T s o bl e Ao SR £ Pt Brdrekaty s than

005 Pevcnt] 6f teWeigiRd to facilitate the ethoxylation in
this stage (V) n+m = v+wtu wherein u, v and w

repr élé‘tawprafemseﬂstarbngfallanwir@sendu_de,ebmmﬂeumlmitem to, those
desivig Hora hns o q%@ua Ol s RT0IR PR disEnd) iy @ndrbdures thereof.

RS HA L BN SRS o
ahsinpeundeayd ethertdmmeadgdegﬂ et amire) Ghdecyh ethpsresmimes tetradecy!

bet ween 40 -90 The nunber of noles of al kyl ene
egherRMing: dneixad@wl g%wa@emapr:t@gecﬂe@féﬁa amine and maixtures thereof.

LB PR T S St o e

fbem@RAt ai N maxi mum peaked di stribution of the
et hoxyl ated products, the nunber of noles of EO used
inthe third stage i s maiRiNdned at the sane or |ess

Ve R Sab o o IPbS ad el e et iy
gt&6p BoRERiAG n average of 8 — 22 carbon atoms; for example, 12-22 carbon
atoms; or 16-22 carbon atoms. Here the number of carbons is expressed as an
average because amines derived from natural oils comprise a mixture of alkyl
groups of somewhat varying length. It is generally preferred that the weight
average value of R, R! or R? be between about C;; and about C,. In some
applications, the average value is between about Cy4 and about Cz; or between
about Ci6 and about C;;. In one embodiment, it is particularly preferred that the
alkoxylated alkyl(ether)amines used in the formulations of the invention be derived
from primary amines having a molecular weight greater than about 200. Amines
wherein the alkyl substituent contains between 16 and 18 carbon atoms may be
especially advantageous, e.g., tallowamines which offer significant economic and
commercial advantages in applications such as herbicidal formulations.

Alkoxylated alkylamine and alkoxylated etheramine surfactants as prepared by the
preferred “N" process of the invention have not only a peaked distribution of
desired homologs but also relatively low concentrations of dioxane, EGDs and other
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catal ysts, though other hydroxi de catal ysts, including
but not limted to |ithium hydroxide,

W0 edocasEthy| anmoni um hydr oxi de, bari um hydr oxi PET/US2005/034186
al um num hydr oxi de, magnesi um hydr oxi de, or conpl exes
contalnlng barlun1 magnesi um and/ or al um num

HS/ assi um @gg d&q figﬁngglttsgf’ £ Z@%dﬁe@dﬁ% eﬁdﬁ’é)aioxa”e content

aﬁmmaesmpgtngastepﬁs typicallyasdt greater thlan 40)0®bm; morttypieally not
is 0.05% of the batch weight or gher . n stages 1

ggefes than SAG PRI, @?cb&tél&gwors.tvwgialhbnomtqat@ftr@n Qaem, while the

88 SRR oA RGO i eBSHTIR Sy SRR, 1 e

abbafs% (l):?fwél At, |\4'noﬂﬁ:aIr Wy nof gfréétel“fﬁmi Q§6§t54°/& B? weight, and most

nunber pr ef er abl about

twmcalhemtemﬁaaernﬁﬁn @Q@t 2% byaweignh, afttihel reauldilnge&thoxylated product.

c oot FmpaRealkyBng gk i iuitios ih 2l alkGvitted Slkylamine, use of
dBRaeIbiBeAKify fs nérafhu e ldehed BP pa&king 1231lis ] i STidtinedP the sum of

'S g neral preferred t

théaneay foe d;baladjan:ent tlﬁree mgstrevalept pabks. Tﬁmmbaitl\md@g rees of
t o about or 6. n order to achieve higher |evels of
p@ahwfa@th@hylateseorepm accgrding Jo dhe Arecessipfthasesens invention

i DRt i Bl 0B dPoRS i€ linystional base-

cgfawz@jsethbx?aﬁbﬁ_ | N' process according to this
i nvention he first stage and optional third stage

are sFod d@greemftpeakmgodeteergmtuons,t auearmgoeratrde{teh'emeﬁ by gas
rocess at al th Iat [ ocesses.
BB inBeas Was (g Thodedee ofthdking e eraswed as a weight

sres:rﬁa%@tbmsmes. SRR % R o

weigrenaisiaibutionp élrhesfmmmla bhe niethod|for deternieaticendf moicular weight
process (the "R' process) for preparlngataIIOMIan1ne
datinlaut}cprasaﬁ heferpd it Naergy Algohol BihgxyliatessApnual Surfactants

ReVsDl<a G 0,0 T AL 4D, G0 RIS ki, con be

adapt@cb%ﬁ‘éll{o&?ratewalk?iafrﬂﬂnéé hylene oxide to yield
undesi red by- produ it is inportant that al
et hoiﬂhﬁa’:ﬂk@ﬁl&tﬁd@ﬂ@l amireshaving meaked distribution of the present

invention are further characterized in having peaked distribution defined by a degree
of peaking at least 5% greater than the degree of peaking in the distribution of a
conventional alkoxylated amine composition prepared via conventional base
catalysis. Typically, the degree of peaking may be at least 6% greater, preferably at
least 7% greater than the degree of peaking in the distribution of a conventional
alkoxylated amine composition prepared via conventional base catalysis, for which
the conditions are described in Table A. In still other embodiments, the degree of
peaking at least 10% greater than that found in the distribution of a conventional
peaked alkoxylated amine compositions prepared via conventional base catalysis.

A normalized peaking index may be defined as PI = (Wo/2)¥4(Z3) wherein
PI is the peaking index, Z3 is the sum of the weight percentages of the three most

prevalent homologs, and Wy is the weight average ratio of alkylene oxide units per
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"N' processes are performed under the anhydrous

condition. To attain this condition, drying of the
war@es4g materi al (al kyl am ne or al kyl ether POT/N83005/034186

and the ethoxyl ati on equi pnment is done by heating the

mat eri al and equi pnent to a tenperature of 100 - 1500C

nitlelele th the atidxpiatad BlkyRimina GHiTkoyMted étH&a‘h‘ﬁﬂé%hﬁUs:tlon
the water in the starting material is |l ess than 0.

Pp@‘ecaﬂv tha kg lspg&atelathayl 160; snoreapreferablypgraater thamfabaut 102.

but e bcrePied alkoriarardikuamiks Yith heakey difnbiion include, but
SREMUImiee to% e&'téli bﬂhé%{lﬂ? 1815 efg(gggtho%ylated coco amine

m xtures t ereo epre I nNg

withlutte 15 B0, antemturds meretﬁ thefe:d'ﬁed/blkekaetecﬁaﬂmbether amines
undecyl et her am ne, dodecyl ether amne, tridecy

withreakad qlistribution dcyde, dkare ok Hmltaﬁ!etm@r@@yvlaadqdedecyl ether

SRS 5 S, P AR BB Ak e WA 550 15',

Sthpkylatet fsfdmReybechel ahfifie W3 k8- 15%@%%2@%@ h&adecyl

sel ected froma' |inear or branched, satu

etheraminerwite @ ta k5 EQy remlnqwtatad aickaderyhethevamirgewith Bto 15 EO and

%&é&‘sﬁ’tﬁ%&aﬁfﬁwwfs"fo HEEBR" aiwsers GhRFReais A1 doncentrates,

e Z‘ﬁ efrd ﬁ%ﬁ%nﬁ]ﬁéf‘%ﬁf@a@e{%ﬁﬁw P%(ﬁdéség Ty a surfactant

mmmarélamew logs tativdhlthelrbngs of abeues |tc6 albbaf 6'E@mine, most
that the weight average value of R Rl R2 be
ypicalie abaubbi (012 suactanshaviogoan lntﬁrrgawate EO/amme ratio in the

BBk B8l Boohf § B ARIE Lrdfrie. BB BeRatY pogiufo about 11,
ST cobl: 1 B (19 savicahelaiingd b figh EO/amine
rabiorin ithe iramge betwem alnmﬂ:rftz and tabodtals E&)fafnilnen morergypjcally

5FeR abaut T9iilRbot iz, e eical FBadtS cont ai ne.

bet veffpulh ﬁdtq'ebﬁiré&,rQQBIv%hPfWatq?hé??toward the reaction with ethylene
oxide can also be used to improve the handling of the starting alkylamine or the
resulting ethoxylated product, or to meet the minimum initial volume of material

that is required for proper mixing action with ethylene oxide as required for each
ethoxylation reactor. Aromatic solvents, such as xylene, toluene, alkylbenzenes
such as ethylbenzene, hexylbenzene, dodecylbenzene, alkylnaphthalenes such as
methyl and dimethylnaphthalene, isopropyl- and di-isopropylnaphthalene, or
commercial aromatic solvents, such as Aromatic Solvent 100, 150 or 200 available
at BxxonMobil, or organic ethers, such as dibutyl ether... and the like are suitable
solvents for the process of this invention.

Glyphosate formulations generally require one or more adjuvants in order to
boost their herbicidal efficacy. The proportion of adjuvant employed in the
formulation is typically 10% or higher, in order to achieve significant boosting
effect. The cost associated with the use of the adjuvants in glyphosate formulations
is significant. Therefore, there is an ever increasing need to find a more effective
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especi al | y advant ageous, e.g., tallowan nes which

of fer significant econom ¢ and commerci al advant ages

WO pooafopi4scat i ons such as herbici dal formnul ati oPGT/US2005/034186
Al koxyl at ed al kyl am ne and al koxyl ated et heram ne
surfactants as prepared by the preferred N' process of

dritPetdNopRicalad; Det P iglyiHasake. peaked di stribution of
desi red honol 6gs but al'so relatively | ow

conceGWrJhmatﬁss an aticbwithes vagimited solubdity BUBSTE WTﬁEe salts of
verisate hae veRahiGEESo T énbe?%%%@iqrde‘ pBPSaLe formulations

m'e'ﬂ%;@ﬂo?%@% O SVPLES) A DBk e

oveiraetqallycial diyphosate Ipﬁ@dtmts tﬂmy ﬁ@@d@nmpmbylamrhbﬁaum (IPAY),

total EGDs content, including a vinyl pol | ene
rgowaa@lﬁwn@wum (MEAebﬁleuhanoamonw 6!5 , griethanolammonium

RA et @&W’%ﬁmsﬁﬂﬁ“‘ e 4 Bmon

aw4gﬁtpot9§sxt§th%1i7|ﬁ§d§age 5 tr| Haélﬂﬂ'ndkra?@'%ﬁ: en'?ﬁ?yablﬁ in the

conpar e al kyl ene oxi t|o an al ko
cohtgit afithe investionf degree of peaking is hel pful. The

o Sador DUl ah i s ahibnesHS CORGITr P omalyRRISSS aading iscpreferably
5] oo i3k R itk SLIBEY) e3P AR ooy
Lrseﬁ_ﬂ lsuﬁécm CAML t@lrélthWmtbrpb@at@Uqh@ﬁgWhééaé&bﬁ‘ﬁulatlons at

via conventional basecatal yzed et hoxyl ati on.

%@’l@étﬁzfad@»g sﬁne@twgmsrgrﬁaterdﬂan %ﬂ@{Lmtm'cgnsk of phase
HEyRLEn G St femerDiar Bl YichAdusliR OpEeteata herefore, an
oR1s ) soker o iy SRR S PE bk el

lowmbndeﬁtoatloiemlyphmate fowhulations to Enprovegignificantly the herbicidal

eHicRick,f Gvadiosaih JES Ttular rara @UGenty andselegt a surfactant
that d%n 6@\* %t%gﬁb ﬁé% eﬁfygﬁﬁs“ﬁig‘?ofmﬁlbﬁqﬁ%méﬂfhlnﬁ Ptassium and

be adapt am nes.
aprRoniymasalts off glyphaseatepat ﬁmr-rt’g)mgaleﬂd di stribution of

t he present
he present invention meets such objective in providing glyphosate
formulations having favorable and/or improved stability and herbicidal efficacy
comprising, as an adjuvant, at least one peaked distribution alkoxylated alkylamine
surfactant. The aforementioned adjuvant can be employed at low concentration
and is stable in various salts of glyphosate even at very high glyphosate
concentration.

It is generally preferred that the total number of moles (2x +y +y' +z + 2
of alkylene oxide used for the alkoxylation of the alkyl (or alkylether) amine varies
from 3 — 15; typically from 3-12, in many instances from 3-9.

Preferred examples of ethoxylated alkylamines according to the invention are
ethoxylated versions based on cocoamine, tallow amine, soya amine, oleyl amine,

palm amine and mixtures thereof.
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invention are further characterized in having peaked

di stribution defined by a degree of peaking at | east
wouogeaser than the degree of peaking in the PCT/US2005/034186

di stribution of a conventional al koxylated am ne

conposi tion prepared via conventional base catalysis.

Typi gala¥ious @ﬁeﬁ%@%rﬁlfaodlﬁféﬁw Gth&BsthbRylated eﬂ*ﬁﬁffe &%he invention

greater, preferabl east (% greater than t
|sjsageetedcfforpd:helg1rgup nonﬂetudg eosaniially of ablnme/lated tallowamlne,

Conv tﬁb%ﬁ?‘:’@%}ﬂ@x i%@ﬁ{%l&@i%on%ﬁ& ) IL{CE\E? Q'Pd%cyl%theramme,
eggfg%gb o £ 1035 ThoRE LriED aﬂgﬁuﬁu rRféde, ot her

egree o ng Al 10%

gr eatpetypidahstabletiqdid hdsatél Gordnt.ﬂammataordlr@ftoathe invention has a
convent | onal peaked al koxyl at ed am ne_conpositio

cpneqn;raiwmefaglvam@temﬁla@ rangseot 368 H/&H0:9 ag/lh @r@f@ratﬂ\édﬁo 580

ol R Tebo ot (Ffck) tasfeBadiafia pibmine

sﬁﬁb&{%ﬁt Rﬁfﬁﬁ%l%l%sﬁfbubﬁﬁ i§ 'Béﬁﬁeéf‘i’?‘l RS oy al, e‘F?p:caNy, ratio of

0gs, wel ght average ratio

ghiphpkates(with ¢e) toithe eﬂmxyiﬂted uillwlamlrtelwrﬁdckarmmh eeaked

| am ne or al koxyl et her am

distebutia s betweem o p 1l B S0 oot Pty BABraEm5SY & AB1Y,

ot G D AR AR g

eﬁ@inphf‘éd b?dnatvmdgea:hl exhbatet cloat ppinteal atpuig djeg?reés in54.8% K-

et hoxyl ated coco amne with 3 to 15 EQ and

gm;imaat&formiaé@m with 086 neaked cosgaminedsED syrfactans when

csﬁa'%?%a% EheeFea iR ooy Some Gr 5Pl fengin and
ah&rafe EC chAMYIAAbidpafas yia @irventianal skl catylfeiso 15

oxy ate radecyl ether amne wth
EO, ahhcprgsmtenvemuenmmpaswsmntmnemiyc formdatlorts chglyphosate,

bifk A0 E e B SR HErPICKa! For AP BoNs GomPristiged JEast orie herbicidal
aew%g?@fnéﬂeaee @é%ﬁ&aﬁ@%mﬁﬁyﬁg% |&Hst shg%)erfae@ﬁ%ompnses

he rati o are cofmon

tise/alkeryiatdd dlkylandne and/mit alk‘ﬂéthdrtammetwnm peakdudiskitygion of the
of about 3 to about 6 EQ'am ne, nost typically about

insrentipny Pahgthi@d@ltmmﬁmfhQC@ﬁdirﬁtthW@dméﬁfEmECﬁ{hﬂﬁ@na"Y

cg@p‘gﬁ@ rqgh rn%qc@ﬁ\l%pgfci{ %5@@8}?&@ ﬁgf%g%orﬁﬁg%grﬁ%ulfate, potassium

chloride, sodium sulfate, urea, glycols, or mixtures thereof. A contemplated

composition can optionally include a synergist, quick-burn additive, humectant, co-
herbicide, dye, pigment, corrosion inhibitor, thickener, dispersing agent, calcium
sequestrant, defoamer, antifreeze, pour-point depressant, process aids, or mixture
thereof, Combinations of glyphosate salts and co-herbicide salts are specifically
contemplated by the present invention. Preferably, additives used in glyphosate
compositions of the present invention possess sufficient solubility or dispersibility in
a concentrated aqueous potassium glyphosate solution at a pH of from about 4 to
about 7 to allow desired concentrations to be attained.

Where a co-herbicide is included in the formulation, it is preferred that the
co-herbicide be water-soluble, and more preferred that it be included in the form of
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nost typically about 10; and (iii) a surfactant having

a relatively high EQamne ratio in the range between
W@bwat3w29 and about 18 EQ am ne, nore typical | pChEsWes084186

about 13 and about 17, nost typically about 15. Though

not required, a solvent that is inert toward the

areanhiorium dhpethssibensalRB@enpléd onbgitatle coestblicies are the
i nprove the handling of the starting al kylam ne or the

anagnium gakss nﬁagnﬂaoa‘enpawam Jbeonazeltn, hestazdame biglaphasnbromacil,
initial

HrBiron e IR atRi, ChiyeIh 2 it 2428, efaraonic Pl diahon,
aihg%% 'dﬂ:hl@ Eaafcﬁzﬂ’o%elgd;?;chbﬁ @%F(efaé@%é?@%enz 1prop, fluazifop,

nes suc

ﬂmx&yc_l]lipemfean&m&afm,yfobanﬂmglu@skﬂt@ﬂmokm’oﬁn Rﬁazaméth
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for the process of this invention. yphosat e
olufosinata.i ons generally require one or nore adjuvants
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e
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This invention also relates to a herbicidal method of using a contemplated
composition in an amount effective to kill or control unwanted vegetation by diluting
the composition in water and applying the diluted composition to foliage of the
vegetation to be killed or controlled. ‘ |

The glyphosate formulation of the invention should be applied to plant
foliage at an application rate sufficient to give the desired effect. Application rates
are usually expressed as amount of glyphosate a.e. per unit area of land treated,
€.gd. grams a.e. per hectare (g a.e./ha). What constitutes a "desired effect” varies
according to the standards and practice of those who investigate, develop, market
and use glyphosate products. For example, the amount of glyphosate a.e. applied
per unit area to give, consistently and reliably, at least 85% control of a plant
species as measured by growth reduction or mortality is often used to define a
commercially effective rate.

2
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+ ) . Potassium gl yphosate is a preferred gl yphosate
salt enployable in the context of the invention. For
wo @aiost4aqiueous gl yphosat e concentrates, gl yphpeEUS2005/034186
|l oading is preferably 360 g ae/l or higher. It is
known to those skilled in the art that many
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I mproved stability and herbicidal efficacy con‘grl si.ng
@soawza&h@wﬂtwdt@l planfongiionse wieather; and grawin ﬁondltlons, as well
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anaelant irgfotraatione fiomy eviichoa veaed ear’ltmdypramwnearcancsma glyphosate
based on cocoam ne, tallow am ne, soya am he,

%ﬂﬁ'lﬁétlom) Fites dhatareher DigiGallyrattective kpparficHiag §p¢%§ at particular
GO Bl SRR Sy mehaP pAafete o 0, of he
essengripukapplictidiemetiiddimba ecavppioyed including broadcast spraying,
directed spraying or wiping the foliage with a diluted composition of this invention.
Depending on the degree of control desired, the age and species of the plants,
weather conditions and other factors, typically the glyphosate application rate is a
herbicidally effective amount of about 0.1 to about 10 kg a.e./ha and preferably
from about 0.25 to about 2.5 kg a.e./ha, although greater or lesser amounts may
be applied.

The alkoxylated alkylamine with peaked distribution of the invention is
preferably selected so that an aqueous concentrate containing K- glyphosate wt%
a.i. of 54.8 ("wt% a.i." means weight percent active ingredient, in this case K
glyphosate) and the peaked distribution alkoxylated alkylamine at a concentration
of 10 wt% exhibits a cloud point greater than about 66°C. More particularly, in a
potassium glyphosate concentrate of such composition, a formulation containing 10
wt% of a peaked distribution cocoamine 5EQ surfactant has a cloud point
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et hoxyl ated cocoam ne, ethoxyl ated al kyl et heram ne

such as tridecyl etheram ne, each having from3 to 15
woloe®3aty EQO and m xtures thereof. A typical BCEDE®05/034186

l'iquid glyphosate fornul ati on according to the

i nvention has a concentration of glyphosate in the
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AR B TR RS S SERR el 50—

gfde@zlé‘régg%é 1ah8idt gwﬁisaf@ a%‘é@)%@‘th@& ilatededligfidmine

Vi a conveénti ona se cat al YSI S. he pr_esent .
sunfacthhbwitbnpeakedsdistsibution rie betwedro2 thtaa2b dasTypically, ratio of

Sivibosate gt ae B Fe Ry el SIS ang SuRACHITE With peaked
Ak RiorE R debfizs: ORF20, hiSTeRTbicalf BEfcert 3! FrcPt et In
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distribution of the invention. A herbicidal
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i h ddi t i i | fate,
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quitathe or praxixting stablehhigh doathaqueausdiqid caacentyates comprising

pi gnment, caorrosiop inhibitor, .thjckener dispersi
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- « n .

PR BROh SHE57 58 e 505 By BhCate b hposate sl

formgatiore. danmadniemeand diapembnivah iglyphosateyin paditular are often

the present invention. Prefera%jy, ?dditives used i&

gupplieskiatdry, solid granular form. Dry formuiations comprising sodium salts of

glyphosate and or comprising glyphosate acid are also known. In this context, it

will be understood that the term "stable" applies in the sense that formulations

comprising the surfactants of the invention are formulated so as to avoid excessive

stickiness and/or syneresis.

The present inventors have established that superior properties are exhibited
by the surfactants prepared by the novel processes described herein, and in
particular that surfactants of the invention are distinguished by the distinctly higher
cloud points compared to the cloud points exhibited by exemplary aqueous
glyphosate salt concentrates which contain these surfactants. Thus, for example,
the surfactants of the invention may be characterized by reference to an agueous
concentrate containing potassium glyphosate salt in a concentration of 54.8 wt.% of
the active ingredient salt ("a.i.”). Such formulation containing an alkoxylated
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conpositions of the present invention possess
sufficient solubility or dispersibility in a

W@ e0vees4sat ed aqueous pot assi um gl yphosat e sol PECT/082085/034186
a pH of fromabout 4 to about 7 to allow desired
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reaghetia aatue ofd25,syi 1 afbbe9nth6 siyfadanls ofigherinvention contain
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0.1 to 18% typically 0.1 to et
sm:r@ctantsw timmve@tsnﬁmﬁe;dlstlrsmsm;! bmthewdlsmmé«/@gher Cloud points

St BB W S Bk R BRSS9 TRt B

E’Jﬂ)h ﬁééef’@ﬁrfa&ﬁh& TAYISfor @Xafiphe, the! siirfetdrits af the invention may
I cidal nmethod of using a contenpl ated conposition

bmclmradm-ed byfdoamanwntof thecdousk p@ntﬁt @xhibi ¥ taclrir of reference
etati on

aqu ous concenka[ates, each gonsstmg of potassium glyphosate salt in a
concentration of 540 g/, a.e., 5.5 wt.% alkoxylated alkyl(ether)amine surfactant

having =3 EO groups, and 4.5 wt.% bis(2-hydroxyethyl)cocoamine. A first such

reference formulation containing an adjuvant surfactant of the invention exhibits a
cloud point at least about 3°C higher than the cloud point of a second reference
formulation of identical composition but containing 5.5 wt.% of a reference
surfactant rather than the adjuvant surfactant of the invention. For purposes of
this comparison, the surfactant of the invention and the reference surfactant are
each derived from a primary amine having a molecular weight of at least 200 (thus
have the same distribution of carbon chain length), and have the same value of Wy
as defined herein. The reference surfactant is prepared by an NaOH-catalyzed

SUBSTITUTE SHEET (RULE 26)



the composition in water and applying the diluted

conposition to foliage of the vegetation to be killed
woeroocos4sdl | ed. The gl yphosate forrmul ati on of PEEUS2005/034186

i nvention should be applied to plant foliage at an

application rate sufficient to give the desired
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commerci al standard fornul ati ons of gl yphosate
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observabl e neasure of control of plant growth, which
thasurfactanie obthe ventier typicallydiffers narusaysdrom g frequency
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of application rates that are biologically e fective

the negrwef:peakmg i/ pigbeniretifeosuriddantsrof tbadnvension. The degree of

nepkind 5 defed geche SRy aE e, GRS peRientraetiar thibete most
p?‘évdél nt I'i‘or‘nBqu%r thP"tHa shl‘l*é@ﬁéﬂn&eof ﬂﬁééﬁl%ﬁ A r\f?ﬁs sum, sometimes

dual ant condi tions, r and drow n
refmnbd tooherelraas WEB ) isin ost msmdesmlgrmnhy an ummrement of at least

l e d |1 f i
abopt éiﬁm%ereaé«?wﬁ%% G PRONT S Htan 3t IEASLART WE.%, 5
WG B R0 ROt Bhife SRRCHIR! B a2 58Rle PR Rfdrence

@%lcgmrﬂgb?ﬁha\ggggg:a%t&egfal?euwa the shmelfesqiency distribution
with regard to the number of carbon atoms in the substituent R, and the same
identity of X, Y and Z as the surfactant of the invention. It has further been noted
that the ratio of the degree of peaking for the surfactants of the invention to the
corresponding reference mixture is typically at least about 1.05, more typically at
least about 1.07 or 1.08, and in a2 majority of cases at least about 1.10. For
purposes of this comparison, the reference mixture is an alkoxylated alkylamine or
etheramine characteristic of the prior product of commerce, and is prepared by
NaOH-catalyzed reaction of RNH; with alkylene oxide conducted entirely under
autogenous pressure up to 90 psig at a temperature of 160° to 180°C and an NaOH
concentration of 0.2 wt. %. It will be understood that, while not all commercial
surfactants are necessarily prepared under the exact conditions here specified for
the “reference mixture,” a surfactant of the invention which has a degree of

peaking at least about 3 wt.% higher (or even 2 wt.% higher) than this reference
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decades of gl yphosate use and published studies
relating to such use have provi ded abundant
w0 ndoessas® on from which a weed control practit POTER2008084186
sel ect gl yphosate application rates that are
herbicidally effective on particul ar species at
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and Frhéfdﬁq?éé vf beakingheifies WibvalRieadfont, derferkilly inversely therewith,
a.e./ha, although greater or |esser anount s may be
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percent active Ingre case
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a concentration of 10 w % exhi cl ou po nt

t
inyeapa s fyricallygrgatasdhan e@eagllneﬁe %fcvr & goreesponding reference

oA A BN or RSSO Yo RIS BBt 5, 6, o

89.5 Thelratib @ the @@émngqnaéOf@whfeaslﬁﬁtttaﬁta%the lireghtion to the

poi nt appr oxi mat el C higher than the otherw se
pealeungnnd@x fofrtha|c9rre§ﬁoa@ngaefﬂragcqwm©@ats ig typically at least about

e 9G2S g .57 B FE08 Lo s g et

5?§ﬂ Rposat e sol utions containing conventional
oxyl at ed al kyl ani ne surfact ants typically possess a

?logumﬁt errp\’g?aI E‘Pé?‘?ﬁh‘%'e [ ca sta ?Qﬁ?l qu?ﬂarh?iyghos tegcy

dfsoribaticrt patiterdcvariedi mnéwhaﬁmnong ¢hé sarfatiantsiof the lnventlon, as it
concentration of glyphosate in the range of 360 -
algodises amerg &heaﬂm% adtgots off8e Genamerce. Jliya ﬂlﬁutaddwrab@r of

irSERAeS 3k Sy S of B surfactdhts BF 1RE YVENEBn 0 iRficifed a degree of
peaking and peaking index that have appeared to be actually lower than those of
the comparative reference mixture, yet the novel surfactants still exhibit superior
properties with respect to the cloud point of glyphosate salt concentrates. It is
possible that these aberrant results have been attributable to analytical error, but
also possible that they accurately reflect the samples analyzed.

Even though not all surfactants of the invention are necessarily distinguished
from the corresponding reference mixture or product of commerce by the degree of
peaking or the peaking index, the homolog distribution for the surfactants of the
invention also typically differs from the distribution for conventional alkoxylated
surfactaﬁts of the prior art with respect to certain other characteristics. Among
these are what may referred to as the “tailing index” and the “tilt ratio.” With
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surfactant with peaked distribution is between 2:1 to
25:1. Typically, ratio of glyphosate (W% ae) to the
werdvongd4ae ed al kyl am ne surfactant wi th peakedPCT/US2005/034186
distribution is between 2.5:1 to 20:1, nore typically
between 3:1 to 15:1. In exenplary enbodi mrents of such
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i um and di nium gl osate, in particular are
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o ik SN SR s
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avoi d excessive stickiness and/ or syneresis.
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properties are exhibited by the Surfactants™ prepared
by t idinityyel processes descri bed herein, and in
particul ar that surfactants of the invention are

di st Ragittrhasmbnf thhewshisar parténtaes bf homiatogt VRIS k +2 to
conpared to the cloud points exhibited by exenplary
aquedifiniyt yphosat e salt concentrates which contain
these surfactants. Thus, for exanple, the surfactants
of tPBe i=Pert [(&+1)yayWodWehar act eri zed by reference to
an agueous concentrate containing potassium gl yphosate
salt in a concentration of 54.8 wt.% of the active

i ngr 8g§ =rfls 84(k+1)aWolWk+1;Sanch for nul ati on cont ai ni ng
an al koxyl ated SUBSTI TUTE SHE T (RULE 26) al kyl am ne or
al koxyl ated et heram ne of the invention has a cl oud
poi nk issanlimteger such (Wo -1) <k < (Wp ) < (k+1).

Related to the tailing index is a parameter that may be defined as the tilt
ratio, a quotient of the sum of proportions of homologs having relatively low values
of X+ y+y +z+2) over the sum of proportions of homologs having relatively
high values for (2 x + y+ Yy’ + z +2). For example, an overlapping tilt ratio may be
defined as a,3/B12 or az3/B23 where:

a; is the sum of the number percentages of homologs W from i = 2 to k
dz3 = az + (Wo — K)Wi1

and B1, Ba, B2, and B3 are defined above, in which case a3/B23 may
preferably be greater than about 1.42. It has also been observed that the tilt ratio
varies with the value of Wy, so that: where W is between 3 and 4.5, the tilt ratio
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30C higher, preferable at |east 5C higher, and In
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Thus Er exa{rgk the surfactants of the invention
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SRR UBI GRSy SRRk i R o

t
VRIS e Mhlch A SARERGAL SRS op s
pp!nrltm?ﬂaepfound to overlap with regard to at least one of these lndlces and

perhaps in some instances with all of them. At the time of this application, that
matter has not been fully explored. Thus, it is important to understand that the
fundamental differences between the surfactants of the invention and those of the
prior art is found in their respective effect on the cloud points of agueous
glyphosate salt concentrates, especially those comprising potassium and ammonium
salts; and, of course, in the processes by which they are respectively prepared. In
preferred embodiments, the surfactants of the invention also differ from prior art
surfactants prepared by Lewis acid catalysis with respect to the concentration of
dioxane, vinyl PEG and other EGDs.

Nevettheless, it is believed that, in general, the surfactants of the invention
differ from the reference mixtures, and therefore from the prior art commercial
surfactants, with respect to at least one of the parameters discussed above, i.e., the
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this conparison, the surfactant of the invention and

the reference surfactant are each derived froma
w@eriongms44sani ne having a nol ecul ar wei ght of atPCPES1005/034186

200 (thus have the sane distribution of carbon chain

| engt h), and have the same value of W as defined

fi iant

REORES Pk tRE PRI nEE P8 tolinofhaRe ity BY i ratio, or by
somdeontbmmmethamdfethbWMECpmémet&lehalvewlue in helping to
descrl bed gerel nbel ow. Addjtionally, where

charasierige toa spdacignbg ef the inveptiensubst anti al absence
of catal yst until_ the average extent of substitution,

_e. , Theiventivarwil\iava e ilugtrated bytthe folowing raniimiting-examples.
y' + z + z1) sonetines referred to herein as "W, " has
reached a value of 4, 56, 7, 8 or 9, the surfactants

BfarhpR 1:"MephrRbnbRRBYISREd BokS aftihd BWhk®Y” proc sing 5 moles

concentration o I Oxane, Viny .
of Ethiylesief @xidher been observed that the frequency
n of honologs in_the surfactants of the

distrib
i 'nseﬁllplsgheg FpFeamine (5 29%:%6 moles) Ve hakges tordenetgallon stainless

SBECRTE RSPl A e heAtell pf 100 9B BltrdeE nurgipo for 30

Rirtestd Feduder itagiontlre @ént@ﬁmere@g thén® 0, P%a%ﬁené Gxjde (230g,
nost i nstances, the degree of peaking is higher in

Ea.anra@leahv*@Scthen added e the pressune vassgl evend pesiakliofgtd minutes
St B R Rl
;s&wog @w&gésﬁah thE réactioh mpaORd jot.[)@é@ WitChitd ﬁfts'rgmove the

fost I nst ances 2 T TUHEAS

traicd efosthylnewdxide ahd dnatyzed. Its ﬁ‘od:ailAmlrmtVdalaess 194@111@ KOH/g,
3% often at | east about 4 wt.% 5 w.% or 6 wt.
ipllcpEng Heatdie; 2-60 suples of smylemeh awderr@sszeemqr@umﬁd for the

h h I f
QOB of bl oo UBES L ot 11 Taoar o o the
nunber h@ﬁrdmtbﬂﬂxt@?@ s theh keoRidb®t 160°eNBoRdn ?ﬂﬁuéme -

sane identity of X, Y and Z as the surfactant of
RhesgherioAcid corplex (03 wasdthenrinjested toathet teactart Tbe ahixture was

oSSR BlRE T Bt BigB 1SH5 2% gy WS e to the
rbd@of 8Ley a0 miiités BEAY whilkthe BrESsuréRidshbintdined at 50 psig. An
exothermic reaction occurred; cooling was applied to maintain the temperature in
the range of 110 —~ 120°C throughout the addition of ethylene oxide. Upon
completion of the ethylene oxide addition, ~the reaction mixture was digested for
one hour at the same temperature and pressure. Analysis showed that the product
mixture contains about 2000 ppm of dioxane. A combination of nitrogen purging
and the in injection of water (to generate steam in situ) was then applied for two
hours to strip the dioxane from the product mixture. The product mixture was then
dried by nitrogen purging at 120°C for one hour to reduce its moisture content to
less than 0.5%. Its TAV is 133.4 mg KOH/g, indicating that a total of 5.0 moles of
ethylene oxide have been consumed for the ethoxylation each mole of coco amine.
Figure 2 illustrates the homologs distribution of the resulting product (C/155)
and of the Ethomeen C/15, its commercially available counterpart that is prepared
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| east about 1.07 or 1.08, and in a mpjority of cases
at | east about 1.10. For purposes of this conparison,

W0 b@otafs6y ence m xture is an al koxyl at ed al kyl BOT/N82005/034186
et heram ne characteristic of the prior product of
commerce, and is prepared by NaOH catal yzed reaction

9 thANFEG WAL, TR P&%H@&étﬂﬁé@e&%ﬁlﬂ%ﬁ%f%ﬁé 'cb@éé/mh‘iéc\ﬁft the same

aut ogenous pressure up errpera ure o
mﬁmbeo oﬁaﬁﬂes (a'ibdofahinemmﬂenermedﬂ rﬁte pealald diskibution%f the homologs

ood t hat not all comercia
5 dndicet Hgiw@égeawnt;atm Iaat ool theraidslie of the
r
%9@@#’3@929 L Rs T ol 3 FicBle 2n e nisE PR RTe B bt is 4 1n
sthkprogestes|eventthalghs BOS ablelbd Q'H@é dégsl‘eeer)ﬁﬁkea?qﬁg is’68 for C/15S
ﬁughe%) than this referenceconposition wll
60 fap€{15.nst ances al so have a degree of peaklng
hi gher than known conmercially avail abl e al koxyl at ed
am ne surfactants which have the sane val ues of W and
S3 as the inventive and reference surfactants, the
sanme frRé ‘ ; ¥
of carborn
i dent i £§
wth val
pur pos
nor mal i,z
def i ni tf
nuIthIy~ ' ] e i =
peakﬁhg I SR QT e L2 BC/15
1/ 2( ), | = el i “ e lociss
sur f &t an

peaki ng &
t he peakﬁ
surfactag :
t ypi cal ¢ ¥ us et i

i nst anceszm beasascabom ZEEQ.O7ECHO\AEQer9EO| uoeba$1Ebun:tEber

been observed that the honmolgghdiggequency
Figure 2: Homolog distribution of ethoxylated coco amine amine prepared
with 5 moles of ethylene oxide by the "R” process (C/15) and "S”
process(C/155)

Examples 2: Preparation of Ethoxylated Cocoamine by the “S” process using 6
moles of Ethylene Oxide,
In this example, the first stage (ethoxylation of distilled cocoamine with 2

moles of ethylene oxide) was by-passed. The commercially available Ethomeen
C/12 was used as the starting material. The ethoxylated of the Ethomeen C/12 with
4 moles of ethylene oxide in this example was catalyzed by Boron Trifluoride —
Diethyl Ether Complex.

SUBSTITUTE SHEET (RULE 26)



di stribution pattern varies sonewhat anong the
surfactants of the invention, as it al so does anobng

wo b@essufact ants of the conmmerce. In a |imtedP@IYIRI®NS/034186
of instances, analyses of the surfactants of the
invention have i ndi cated a degree of peaking and

peakigg lh@gé ?@%9 @’ﬁﬁé éé’clj?é?géett&iaé Orfe- bgl@f stainless

t han those of 't aratlve erence m xture,
stéel preswiresiesselamnhtienshedted ekﬂBbPC undee nltmgen purging for 30

wi th respect to the cloud paint of
Bl Lol s moieara «Fqnt@gt £ les §hayb st %: & wathen cooled 100°C.

B‘cﬁSﬁ sl;rﬁ@gf'lﬁgm Igﬁe?ﬁgll l%t'ﬁeF @&?\ OSS $6e§i hlggttﬁﬁléﬁgé&ed to the reactor.

Taremiatiee wakeher teatdtbtes amﬂcwh@«m ethylese oﬁd@r(%bgy 90 45 moles)
not all surfactants of the invention are necessarl l

vwassadq#@mcsﬂwreractnﬁ aves a0l mispesdieripd while the preasutmms

BeaRife Pﬁé@%’s'g D RSk cheation Ger el oAy was apbiied to
4t R temperdillfe IMiR/YanBE dF13e LYppee koxgp&{fgﬁe addition of

ron1the ution onventlona

ethyléne bah;tes LtpfontdumMEtlon ofithe Btthem@Q&GdH addities/ hel reaction
ot her characterj stics. % these are what nmay
mixtwe s digested figs on@dmurrag hagame tmamramretanct pressure Analysis

st that i DARTEE mifhte biAd afou R bR RS

coAbinatutc6Nhitidigen, pUrblrigSarStPﬂ%f rnl ihyedbiof| Srwaer t(Jv% o? batch weight,

surfactant of given value ave a relatively | ow
te @ﬁaerate ateam infsithp masdhen \apphed flerivece hotirs to strip the dioxane from

égi‘%; 5591’9 ?ﬁﬁ rpé%i?e Va e é émqéw ﬁlylmtfpgen ?Jurgmg at
ogs WEBGF td Flflg[)tﬁeri% mB%tli’reSé&ﬁér}W@Es El‘iaﬁ{:ﬁ 590 Ak TAv is

ose nu preva ence

12357( ki) KOFI¢g, indicatipg rthatsaz tetat ef Bi&molmembenbmmde have been
ei ther bi. , or b23 where: bi is

f
C?S@I‘rgﬁgrf her@hﬁ?SWﬁEPnﬁéF'&@Fﬁlﬁggé 81CORRAANBGs W from

the fiohEr gLRatts theRrilobs bl b RGeS ifhadF ot (cri6s)

antiloftthe Etmmden 96} its uembterCidhy aviilable td:uﬁtefpaﬁt ilﬁat i8prepared
is the sum of the nunber JJer cent ages of honol ogs W

by theregulak-hydrexidefcatalyzed ethoxylation of the cocoamine with the same

number of moles (6) of the ethylene oxide. The peaked distribution of the homologs

is indicated by their higher concentration (weight %) at the middle of the

distribution range. As is shown in Figure 3, the most prevalent EO adduct is 4 in’

both processes even though 6 EO is added. The degree of peaking is 58 for C/16S

and 49 for C/16.
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b3 is the sum of the nunber percentages of honol ogs W

fromk + 2 to infinity; bi2 = b2 + [(k+l) - W]W; b23
WGE28/0344p¢ k+1) - WO3Wk+i ; and k is an i nt eger PELIUR2003MB84186

-1) <k <. (W) < (k+1l). Related to the tailing index

Is a paraneter that may be defined as the tilt ratio,

a quotient of the sum of proportlons of honnlogs

havi 12¢ ey

over t

rel atoh

exanpl

a23/ i

mC/16
0c/16s

and pealﬁt@g 3E@dam Qﬁﬂeé@i I 7!50 tm;b tadot 1660 wcazaéo b2
differs fromthe sane ratio g%r he correspondi ng

reference m xture by an |ncrenen of at |east about +

0.08, nore typically at |east about +0.10, and in nost

i nst digure 3itHomalag distiiution1as, ethioxylated eocoamime prepared with a

" at | $0FRbf BriBoRsof g i B HE¥ SRGbRiess M% ahe s”

aboutprgcégg (Cype;g)typl cally at Ieast about 1.0, and in

Example 3: Compatibility of Ethoxylated Alkylamine with Potassium Glyphosate
Compatibility of cocoamine-5EO (C/15), cocoamine-6EQ (C/16), and

tallowamine-10EO (T/20) by the new BF3-catalyzed process (the “S” process) and
by the “N” process were compared with the regular, hydroxide-catalyzed process
(the "R" process) in potassium glyphosate solution. Solution Cloud Point was used
to compare the solutions. As shown in Table 1, glyphosate formulas containing 10%
ethoxylated alkylamine made by the peaked process have higher Cloud Point,
indicating that it is more stable than the formula containing the ethoxylated
alkylamine made by conventional processes.

Cloud Point Method
A sample of a stable, transparent formulation is first heated in a 90+°C water bath.

As the temperature of the sample increases “cloudiness” is usually observed.
Heating is continued until the cloudiness of the solution is maximized, i.e., the
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majority of cases 1.15. Because the peaking indices,
tailing indices and tilt ratios reflect enpirica
wobwensasd ons of the surfactants of the inventPORUSRN5/034186
the conparative reference m xtures that are indicative
of the al koxyl ated al kyl am nes and et heram nes of
i f solution._If the
P BTREE REmudheli G e B e Ut o o o
tefiperature extesdd He°Oand ne ublidiness isappatentdhearselt i recorded as
val ues for the reference m xtures and comrerci al
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o0 under st and
aridaforiitoeing thd atissolutiordof ther suspended patnenicgaterial. When the

of t

t . ) J.
clavd PRt ABTREratre RoreAchad Be tarsition Bereases Arameligilly due to the

reBdiiar i Rhie ot B PROAREA B pof RS

THétdrfperditdre &f whiRhrthe, formuldtionuanssie seturhy todiarispartesyy is

are respectively pr
rechedesiias the cloud point

ior art .sur

diffierent, SAmpIEs- ¢

n preferred enbodi nen

epared. | [
ﬂ%e that samplen Hiis analypisds repeaie

S 40 DBRA Y b PP g e S ot

ts,
d on several

anfdépég;zdr?{gé@{a%‘ ﬂ*tiehE@Qa-pdN%’@F tHaepSrEisulat Fornsulaeon eastddt hat

e surfactants of the invention differ
fromthe reference m xtures,
prior art conmercial

and therefore fromthe

| Eable 15 fdoudt PRIRE Of 5%3?3{%}%&& ?ﬂ?@@\é\%&gé‘&ﬁ ,?:Sritwt_ainiﬁg %tthoxylated

| ndex . neS bR IR, HEHeG0Ry

ipdahe piketidrbbdBes.

y sone ‘conbi nation

thereof; at that these paraneters have value in
hel i-ng t o] shefactantilze t IBurfactant ant s| of t h€LOUD POINT
gp ﬁ%*siaeé- Theyionyent|i on Wescriptiome i |] ustrated bPC)
F;B%’/L%# ow ng nonlimjting exanples. Exa eakéd Comparative
Preparafioh of Ethylated Qoco amine by fpgocess PTOCOHR” Process
T 548 | 10 ] Cocoamine-5EQ 66 ("N") 58
54.6 10 Cocoamine-6EQ 59 (S RT separate *
54.6 10 Cocoamine- 44 ("S") RT separate *
2EO:Tallowamine
10EO = 35:65 (wt./wt.
Ratio) .
40.3 10 Tallowamine-9EO 75 ("N 71
54.6 9 Cocoamine- 58 ("N") 52
2EO:Tallowamine 9EO
= 35:65 (wt./wt.
Ratio)

* RT — room temperature (at room temperature the surfactant is not sufficient
soluble to avoid phase separation)

Water was used to balance the solutions to 100 wt%.
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Distilled coco ami ne (52Qg, 2.6 noles) was charged to

a one-gallon stainless steel pressure vessel and then
whe@bostsds 1300C under nitrogen purging for 30P@T/NH1085034186

to reduce its noisture content to |l ess than 0.1%

Et hyl ene ()(l de (230g, 5 23 rml es) vvas then added to

@st’_)vlng a 30 mnutes perlod of di gestlon the
reaction mxture was purged with nltrogSn to renove

the tStaae loDistlied cse amingd54Aa, & was; ghargea to a one-gallon

sHhRS §fPet Brosbute Vorted s en HRREERL TR Fhon bl purging for

30t Attt pedte its ARistups cm@ﬁt 138 thdme. p%o@@ﬁwene Oxide (230g,
m xture was then cooled to 1000C. Boron Trifluoride -

5R2® sndies) wasithen added tx thid presgyreneessehever apedod of 146 minutes
th tor. Th t ) h H.Q0C,

TR el s e 4150 D308 bl B e

preﬁﬁﬂtdfrdl &lond tl%? r@oﬂi&\eﬁ)&% ?‘@H' #hd %Igie%ﬁ 3t Fotal Amine
was nal n exo

aned hermc re

\mwrsrm# mePrkROHYg, wvd&aapglthauitheoz 08i moles mftdt[hylene oxide has been
enperature in the range of 110 - 1200C t hroughout the

caawmadrfoetheeemwtaaomfdemdsbeﬁcwm on of the

et hyl ene oxi de addition, the reaction m xture was

di gested for one hour at the sanme tenperature and

pr esage ZA'Tﬁb)tﬁbéu@thﬂwdret Wwas thdie cosled ¢6 t1 15P&! Eﬂh?lene oxide

contai ns about 2000 ppm of di oxane. A conbi nation of
(320g,0427 moles) wasihen added o the pressore vessehower atperiod 50

rRBUES, EHBEdPSFRIUFS WFBTRANEDRREE 1Psan'C: FoHNInG a 6
nphARYAErGA BF HiRstBn, {draltio fiRiir8 vids)sGgeR With Aftrdten, then

or one uce Its nols e~cont ent

sbﬁmstdnaﬂaﬁlalg%?d IIt%Td")té&]V Amn?%ltlile ml:iﬂ)ﬂggtéOHﬂgl) mdtboatlgg that in
L at a tota (0] 5 es o et ene o0xl1 de ave
thisstages -7 snoles of @tmgo S ax!idsrhaesal{qewnﬁsumedc@&sha@tla@wlauon of 1

r}?:(g,g#t%fjﬁ%labw trat es the honol ogs distribution of the

uct (¢ 15S5) and of the Ethoneen C 15,
its commercially available counterpart that is

preparedbg the regul ar, hydroxide-catal yzed
et hoSyage 3pRowssiuRe hyds ezesw,tmozﬁ@@érwaas charged to the

pressure vessel, The reaction mixture was purged with nitrogen, then heated at
150°C for 30 minutes under nitrogen purging to reduce its moisture content to less
than 0.1%.

Ethylene Oxide (150g, 3.4 moles) was then added to the pressure vessel
over a period of 20 minutes while the temperature was maintained at 150 — 160°C.
Following a 30-minute period of digestion, the reaction mixture was purge with
nitrogen to remove the trace of unreacted ethylene oxide, then cooled to 50°C and
discharged. Its TAV is 120 mg KOH/g, indicating that a total of 6.1 moles of
ethylene oxide have been consumed for the ethoxylation each mole of coco amine.
The content of dioxane (about 150ppm) and EGDs (about 2.5%) of the final
product are much lower than the content of dioxane (about 5000 ppm) and EGDs
(about 7.5%) of its counterpart made by the acid-catalyzed process.
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nunber of noles (5) of the ethylene oxide. The peaked
di stribution of the honblogs is indicated by their
whe@hes44soncent rati on (weight % at the m ddl erOf/US1965/034186

di stribution range. As is shown in Figure 2, the npst

preval ent EO adduct is 4 in both processes even though

5 Hguies4 alilestebted tree Hemologsadistpibationpfitbe gesiling@thegylated

and 60 for C15. 2EO 3EQ O 5EO 6EO BE? 8EO 950 1%&0 .
produgte¢oNPEend@fdisopuntesialt H1at s RETRSEE PY ChE EoYISH lyydroxide-

catalpely BB B0y RS AR B TR e Adfler GPhidtese) of the

ethyl@'h@fcﬁééé @ﬂﬁﬁhammhe%aﬂwe ?ﬂ)teDAmim Malua! THehdegreatafeaking
Cocoanine by the " '|'ﬂdorocess usi ngNg nol es of Et hyl ene
t

is 60Cior &P andh 49rﬁos 6BRa tingrdat the PNRirgductemagehyatheonew
of distilled co 1 of et hyl ene oxi de
proca%%%’iﬁﬁaa%%%@.eaﬁ?@gb!ﬂwﬁtﬂp‘a@ﬁ%é@m abl e ét honmeen :

C/ 12 was used as the starting material. The
et hoxyl ated of the Ethoneen C/ 12 with 4 noles of

et hyl ene oxide in thls exa Ie was _cat al
Trifl uSr E35 = ~

conpl ex

m nuge® &0 L " " [m6R
psi gg‘ An i 2 X 3] i 06N

2E0 3EO 4EO B5EQ 6EO 7EO 8EO 9EO 10EO 11EO 12EO 13EO
Homologs

Figure 4: Homolog distribution of the 6-mole EO adduct of coco amine
prepared by the regular ethoxylation process (6RP) and the new ethoxylation
process (6NP).

The degree of peaking is 60 for 6NP and 49 for 6RP.

Example 5: Preparation of Ethoxylated Coco Amine by the “N” process using 8

Moles of Ethylene Oxide
Stage 1: Distilled coco amine (520g, 2.6 moles) was charged to a one-galion

stainless steel pressure vessel and then heated at 130°C under nitrogen purging for
30 minutes to reduce its moisture content to less than 0.1%. Ethylene Oxide (230g,
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m xture was di gested for one hour at the sane

tenperature and pressure. Analysis showed that the
WEe@dostsi xt ure contai ns about 3000 ppm of di PREIE2005%034186

conbi nation of nitrogen purging and the in injection

of water (4 % of batch weight, to generate steamin

it i r t s, .

5 o I s e R e O e Gt W e o
wmé th? Q@n@gr&dr@waeimaingﬂneqb at §bAg 460 C2dothowing a@-minute

ur to reduce it [
petic vAldigastimatf{ﬁ FRgCHOM TR GRS Bz fts TQIFT Amine

8 . s_of. &t hyl '
Vel R o G ety ot IR 2. 06 HliegoF diled@oxkdechas been
cohdinbd 2ethd &RoRARRbE 88 1dhely dfocddocamisie. t he resul ti ng

product (C/16S) and of the Ethoneen C/ 16, i

;:ngStagelﬁm 'yrha\pgtbduqilj reixbgrerwas gan cagled to 4 1%§%p%&h¥l§=nsﬁxide

e regul ar, - -

A Ak Ml S ads aBa L RS pRESE BEPBy B g oo 7

nfib{ésC Wil thd GembRfaiBRd iad laintdindy bt an50f25°aeFollowing a 60-
0I"6gs I's” I'ndi cat e y their higher concentration

minEteIpéridd oftigestion; thel readtion mixtire wastpurged wikingiiroges, then

I's shown in Figure 3

samplatant apalysab ags TetabArine Yt B Mo GHAS, Malcatifg that in

eS8 LR M el bR TR IR I AERE hyaton of 1
mEeYrBchiamthe. 3: Honol og distribution of ethoxylated

cocoamne prepared with a total of 6 noles of ethylepe

oxi dSthge BheotaRsiumm bydenxide(3.09, Q{Q(ZStrn@iesgwq%«%@éé%c? {5 the
SN ST i SRR b B, g et o
T O g R Ty g P S e e content o less
SR N A i ok
vesss over aperieleh 20 FpuRE I iRaEBe R rRifiefed ot 150 -
1%?)'"& Fglﬂ)vﬁhﬁ lé%(’?—?ljliﬂf.lté"ﬁériéifStﬁldigestion, the reaction mixture was purge
with nitrogen to remove the trace of unreacted ethylene oxide, then cooled to 50°C
and discharged. Its TAV is 101 mg KOH/g, indicating that a total of 8.08 moles of
ethylene oxide have been consumed for the ethoxylation each mole of coco amine,
The content of dioxane (about 200ppm) and EGDs (about 2.7%) of the final
product are much lower than the content of dioxane (about 8000 ppm) and EGDs
(about 9.0%) made by the acid-catalyzed process.

Figure 5 illustrates the homologs distribution of the resulting ethoxylated
product (8NP) and of its counterpart that is prepared by the regular, hydroxide-
catalyzed ethoxylation of the coco amine with the same number of moles (8) of the
ethylene oxide (8RP). The degree of peaking is 51 for 8NP and 42 for 8RP,
indicating that the 8NP product made by the new process possesses a peaked

ethoxylation distribution.
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to conpare the solutions. As shown in Table 1,

gl yphosate fornmul as contai ni ng 10% et hoxyl at ed
wa@bkdglhansne made by t he peaked process have hi BEEDS2005/034186

Cloud Point, indicating that it is nore stable than

the formula containing the ethoxyl ated al kyl am ne nade

by conventional processes. C oud Point Method A sanple

di ssol
sol ut4
cl oudi

=7 'mgRP

O8NP
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parti culgar sé®r48d atod osEct @50 egk0 Bab| WEQ 1160 BEQ 198G THEO G$EO 16EO
concentrated glyphosate formygnfopsdsi ni ng et hoxyl at ed
al kyl mi nes prepared fromthe regular and the peaked
processes. * RT - roomtenperature (at room

: enpﬂ@dmr? Hbmotng distribastioni of Sronole ECF adduatitof sorapmine prepared
o avol d phase separation er d .
cyibasapieh sasoniRa P IRco A Chnd B B bGeghaf Bocess (anp).

ﬁeﬂc@@&?to?(begﬁ&% 6 81Rr $NPShP4YF0EBRP! EQ fihe "N

Exambple 6: Preparation of Ethoxylated Coco amine using 9 Moles of Ethylene Oxide

In this experiment, the Stage 1 Ethoxylation (non-catalyzed reaction of coco

amine with 2 moles of ethylene oxide) was by-passed. Instead, the commercially

available Ethomeen C/12, having a Total Amine Value of 195 mg KOH/g, was used

as the starting material.

. Stage 2: Ethomeen C/12 (700g, 2.43 moles) containing less than 0.1% water

was charged to a one-gallon stainless steel pressure vessel, purged with nitrogen
then heated to 115°C. Ethylene oxide (450g, 10.22 moles) was then added to the

pressure vessel over a period 75 minutes, while the temperature was maintained at

115-125°C. Following a 60-minute period of digestion, the reaction mixture was

purged with nitrogen, then samples and analyzed. Its Total Amine Value is 120 mg

KOH/g, indicating that in this stage, 4.1 moles of ethylene oxide has been
consumed for the ethoxylation of 1 mole of coco amine.
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Stage 1: Distilled coco ami ne (52Qg, 2.6 noles) was
charged to a one-gallon stainless steel pressure
wWoewsobi4and t hen heated at 1300C under nitrogePCPUSTPOFIOR4186
for 30 minutes to reduce its noisture content to | ess
than 0.1% Ethylene Oxide (230Qg, 5.23 noles) was then

addesta?‘é é rfotﬁ%ﬁﬁﬁfﬁfd%ﬁﬂ%ﬁb 2Y.€0.03 rﬁ@lés‘pﬂ/agfchéﬂ_;ed to the

m nu enperat ure was nmal nt al ned at

prea6fe vdsakl, aen@actiGo mikiure svasepurgedofithiinieegan rthem heated at
reactl on m xture sanpl ed and anal zed

Tot
15@‘1@@.3@ THtaG URGEY BItGaRh RuEMELNG FRuceE R LEnt to less

@;/ 'a& }g?@r(g%dggﬁgﬁgf 7 g@;’@% Ie qvgsqgehrb'dded to the pressure
végs%ﬂH\%(‘ %’BSHHG %f‘msmh’ﬂﬁés Wﬂbetﬁettembbﬁélﬁre Eldsyfham\ealned at 140 -

was then added to the
150% Follewiress 80- mmlteapqmdu af digestiana tihe seagiign mixtyee was purge

wilb WIFogER 40 SERONE thF tGet BRacaH thdane ORiddy i oled to SO°C
aiig SISRpREL M, EAY i D YR KO BRI R Bl of Dminoles of

i i R iRy aeiiert b
et preparska S sonizof okcigeans (et iyl 85§ e Goout 3.0

08 5 R R e U P Ay o

L SURSEOhteepare thade by theacidtcatalyzed
thelﬁftsEgggﬁg%(gmtIag 1/Io Et hyl gpne Oxi de %150;; 3.4
predess) was then added to the pressure vessel over a

e o T The S Sod i RECAEER piiepg ethonyiaec
d i

SRR SR o ooty ety

c8tdiydedinsthoxyldigon of éine cocd antineowithdbesame hiather géanoles (9) of the

ehﬁﬁeﬁé&éédéﬁﬁah ersechie ot PRaRDONaaR 1o SRErRMN 13107 98P,

iSiesH g | Bk e 5Wpl%'ab& Hade BPLRMER process according possesses a
peaked ethoxylation distribution.
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The content of dioxane (about 150rpm and EGDs (about

2.5% of the final product are nmuch | ower than the
w@eovbes4s5of di oxane (about 5000 ppm and EGDs ¥EhUS1005/034186

7.5% of its counterpart nade by the acid-catal yzed

process. Figure 4 illustrates the honol ogs distribution

of the resulting ethoxylated product (6NP) and of its

Lo ool ps

M ORP
O9NP

Fol | owizgg gex3Qie
reaction m xture sanpl ed and ﬁg,ﬁloyggﬁy. I'ts Total Am ne
Value is 194 ng KOH g, indicating that the 2.00 noles

of ethyl ene oxi de has been consuned for the ]

et hopiduei 62 Harholbgrdibgibation af ©-mule EO @idugs of cocapeine prepared
product m xture was then cooled to 1150C.  Et

i diby(regur ctooadstien BEYess SRR ARUEHBRIHEON process (NP).
Pr eSS Siatas B pRUkings B0 foP @NPPand 43 for 9RP.

Example 7. Effect of reduction of higher EO adduct on the cloud point of glyphosate
formulations.

Adding 0.2 % of PEG-600 (~13.6EQO) into a 62% K-glyphosate solution
resulted in a hazy product. However, édding ~25% diethylene glycol (2EQ) into the
same K-glyphosate solution resulted in a clear solution. This shows that, in
concentrated glyphosate solutions, a higher EO adduct has a much stronger
adverse effect on the cloud point than a lower EO adduct. Therefore, even a slight
reduction in concentration of the higher EO adduct could improve the cloud point of
glyphosate formulation dramatically. This has been demonstrated in example 3.
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m nutes, while the tenperature was nai ntai ned at
115-1250C. Following a 60- m nute period of digestion,

WO b@otdese i on m xture was purged with nitrogenpPCT/H82005/034186
sanpl es and analyzed. Its Total Amne Value is 122 ny
KOH g, i ndi cating that in this stage, 3.9 noles of

SAMHlecs PBils, BRaARh GATIELG agdgitgfﬁ?nh@xam? prepared

(3.0g, OpPase ™! ethoxvs o =mu=- ) w.,,= process of th

vessel . The reaction m xture was purged wi th nitrogen,

then heaprasent inventionf or 30 ni nutes under nitrogen

purging to reduce its noisture content to |ess than

0.1% Ethylene Oxide (465g, 6.02 noles) was then added

to the pressure vessel over a period of 20 mnute

whil e t h# B

Fol | ow ng |

reactionn

trace of u

and di sch6
that a tgtt
consuned f}
The cont gn

2. 7% bf t

BT/19R
cont eng, Q)f

OT/19N

9. 0% el
illust :‘-.

i S prepareef
et hoxyl at i
nol es ( 8)4
peaking is
the 8NP p#
peaked eth & 2[5 & il
7EO 8EO ¢ 3 LIFOQ1Z2ED) 13EOJAER), 1RE 111565@0 13E0 14EO 15EQ
Honol ogs Flgure 5: "Honol og dlsﬂslbqtlon of 8-nole EO
adduct of coco am ne prepared

Figure 7: Homolog distribution of 9-mole EO adduct of tallowamine prepared
by regular ethoxylation process (9R) and new “"N” ethoxylation

process (9N).
The degree of peaking is 53 for T/19N and 43 for T/19R.

Product T/19N was produced using a very similar process as outlined in

example 6. General conditions have been also listed in Table A. The final Total
Amine value i 1.50 for T/19N and 1.51 for T/19R.
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by the regul ar ethoxylation process (8RP) and the new

et hoxyl ati on process (8NP). The degree of peaking is
W®1200608448NP and 42 for 8RP. Exanple 6: Prepar ap¢noSmhs/034186

Et hoxyl at ed Coco am ne using 9 Ml es of Ethylene Oxide

I n this experinent, the Stage 1 Et hoxyl ation

WBaQhigAat al yzed reaction of coco amne with 2 noles of

et hyl ene oxi de) was by-passed. Instead, the

commercially avail abl e Et honeen C/ 12, having a Tot al

Ami ne, Val ue of 195 ng K s used .as the st i

frat o BIOCESs Ay PrEbaB AR RS 21T S hes On §IKhiYelsd Hiyi

i | 0 . . . . .

GRS O FRABTEAn BB sBIEAGErI S process comprises
rehatting)iihreofist stdye) aménany alkylldhe (1B With amealkylere oxide in order

(45Qg, 10.22 nol esczﬁtvvas t hen added to the pressure

toadeldithe first nteraredidte7dIlk nut es, while the tenperature

was mai ntained at 115-125 0C. Followi ng a 60-m nute

peri od of digestion, the reaction mxture was p

wi th nitr®&eNHt hes sanpXds and —amat¥zed. RrsNIot al

Ami ne Value is 120 ng KOH g, indicating that inXk-sH

stage, 4.1 noles of ethylene oxi de has been consuned

for the ethd@Ryl ation of 1 nole of coco am ne. St@dk 3:

Pot assi um hydroxi de (3Jg, 0.03 noles) was chargedgo

the pressure vessel. The reaction m xture was purged

with nitrogen, then heated at 1500C for 30 mi nutes

under nitrogen purging to . redyce.its | St content . .
followed by mearing, 10 sachpe Sedoihadniesmediats (BD Whhd¥) scditional
. r .
iR of SoBeH Prbe iy TR KERRRRaE o PickE S ina

intetRdiate oY), owi ng a 30-mi nute period of digestion,

the reaction m xture was purge with nitrogen to renove
the trace of unreacted ethyl ene oxide, then cooled to
500C and di scharged. Its TAV is 93 ng KCH g,

i ndi cati ng(XmatHtotal of 9.2 noles of ethyl eneAX¥t€Y)y—H
have Bread_consuned for twyet hoxH-ateon eRc-hN@I e of

coco ami né(jgsx-{-mi s preparation. The content of (Hexag—H
(about 200ppm and EGDs (about 3.0 % of the final

product are nmuch | ower than the content of dioxa E)
(about 12000

optionally followed by reacting, in a third stage, the intermediate (IV) with (w)
additional moles of alkylene oxide in the presence of an alkali catalyst to yield the
desired final alkoxylated alkyl amine product (I)

/Xx—(Y)y—H SX)x—(Y)y—(Z)z—H
R—N\ - + w4 E— R——N\
Fx—X)y H Xx— )y —(2)z—H
@

wherein R selected from a linear or branched, saturated or non-saturated alkyl
group containing 8 - 22 carbon atoms, or is a group of the formula:

R—0 —(A)a— (B)o —(C)c—
where R’ is selected from a linear or branched, saturated or non-saturated alky!

SUBSTITUTE SHEET (RULE 26)



ppm) and EGDs (about 11.0% of its counterpart nmade by

the acid-catal yzed process. Figure 6 illustrates the
whowohdgso di stribution of the resulting ethoxyP@r/Es2005/034186

product (9NP) and of its counterpart that is prepared

by the regul ar, hydroxi decatal yzed et hoxyl ati on of the

. i h r
92?%@?5@9%& (2 gg‘%)r Thgdiggg?\ég(’) g({ ngﬁf%ﬁwlgﬁ% gk}ﬂgrgroups

coNRaining 213 3f@rbeﬂlatombﬁc&aalkn@_ne@puph:@nmipingribdadtarbon atoms, a,
eI TOR GG Bl ol 1 BECREm h ¥ AN e s agsntly

(@] I Fi
SEIECHESH AT Gy el S b Yy 28 R EIEf £, Ouifom 1 to 3

VERIfRSMII &P 8Ad - isgyrkater ¢hdopy equialdio 4r ocess ( 9RP)
and new et hoxyl ation process (9NP). The degree of
peaking is 50 for 9NP and 43 for 9RP. Exanple 7.

Zhoi i PR Ot SN WRET St £ SRl adE s € yicptibvzed, and
%ﬁﬁggétﬁnﬁe@ﬁ@kh iRtk €A%h&c. 0! yphosat e sol uti on

a hazy product. However, adding ~25%
di et hyl ene glycol (2EO into the same K-gl yphosate
sol ut_i on result?d in | ear, solutio

3-hat , ThePwsREESRA F@i@@a@/ﬁﬁ%%ﬁegnwﬁﬂﬁﬁfggiéﬁe §2$9m®?]§‘}age is
BT peP e 90 PR Set “Ther efor e, even a

slight reduction in concentration of the higher EO

adduct could inprove the cloud point of gl yphosat e L
. 4.0r mWhet process afralairo A whereinithe basadditional dheles of aflydene oxide is

i n _exa 3. Exanpl e 8. Honol oa distribution of 9-nole
C@@trgﬁﬁap@ﬁszggmm ne prepared by the "R’
et hoxyl ati on process and the "N' ethoxylation process

of the present invention 2EO 3EO 4EO 5EO 6EO 7EO 8EO
NEO TMHepHoLESS P Eldin 2Ewherdio the B) Bdditiongkmoles of alkylene oxide

varies from 1- 7.

6. The process of claim 1 wherein said alkoxylated alkyl amine or alkoxylated
alkyl ether amine of formula (I) with peaked distribution is characterized by having
a degree of peaking at least 5% greater than the distribution of a reference mixture
of conventional non-peaked alkoxylated alkylamines having the same carbon chain
length and average EO chain length prepared via conventional base catalysis.

7. The process of claim 3 wherein the catalyst is lithium hydroxide, sodium
hydroxide, potassium hydroxide, sodium borohydride solution, barium hydroxide,
potassium borohydride solution or mixtures thereof. ‘

8. The process of claim 3 wherein the catalyst is a mixture of sodium

borohydride or potassium borohydride and sodium hydroxide or potassium
hydroxide.
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Figure 7: Honol og distribution of 9-nole EO adduct of
tal |l owam ne prepared by regul ar ethoxyl ati on process
W@ 2Rp/0a380 new N' et hoxyl ati on process (9N). TheCTEMEH034186
of peaking is 53 for T/19N and 43 for T/ 19R Product
T/ 19N was produced using a very simlar process as

gout! Hﬁ?&r@ﬁeﬁﬁggm@- wiERRH fﬂie SIRAR chtant i BvehPerRide of barium,

al so A. The nal Total Am ne val ue i
strohfiufng icalbiurNragnesdiui, dlominureRave miktires thereof.
process for preparing al koxyl ated al kyl am nes or
al koxyl ated al kyl etheram nes of formula (1) wth

1ﬁeak ﬁgilrgﬁééggéﬁ 4:18@? 3"Wﬁé|%iiﬂ‘5ﬁ%‘%ﬂ?ﬁ@ r"c@fagﬁ ﬁ?é??éhéﬁ%ﬁwmonium

eact'i st age, am ne

hytdkide) tatrisgtfiemenariiemi Hydeexiee, tetrabueyldrinienitinT kydroxide, and
intermediate (111) (11) (I11) 2x = u foll owed by

migures theredh a second stage, the internediate (I111)

with (v) additional noles of alkylene oxide under a
controlled tenperature to yield the second

LR B B IR BR B o oo

alk4)l eBfist drhipRalf forheta (1) insdiptteddramiethoxylatedetaiowsamine with 4 to
of an alkali catalyst to yield the desired final . .
15| KOxgthaxylated &gya al’ﬁilmﬂaij%dbudé Q) ehoxydaked gpgo pmine with 4 to

{5585 Syt falh b vis S5 EoCairioreb et

| i near or branched, saturated or non-saturated al kyl

12. The process of claim 2 wherein the alkoxylated alkyl amine or alkoxylated
alkyl ether amine is an ethoxylated alkyl ether amines selected from the group
consisting essentially of ethoxylated dodecyl ether amine with 4 to 15 EO,
ethoxylated tridecyl ether amine with 4 to 15 EO, ethoxylated tetradecyl ether
amine with 4 to 15 EO, ethoxylated hexadecyl etheramine with 4 to 15 EO,
ethoxylated octadecyl etheramine with 4 to 15 EO and mixtures thereof.

13. The process of claim 2 wherein the starting alkylamine is selected from the
group consisting essentially of a dialkyl amine, an alkyl diamine, an alkyl ether
amine, or an alkyl ether diamine.

14,  The process of claim 13 wherein the starting alkylamine is a dialkyl amine,
an alkyl diamine, or mixtures thereof derived from tallow, coconut, soybean, palm
and palm kernel oils and mixtures thereof.

15.  The process of claim 2 where the starting alkylamine is a (di)alkyl ether
amine, or an alkyl ether diamine selected from the group consisting of decyl ether
diamine, dodecyl ether amine, tridecyl ether diamine, tetradecyl ether diamine,
hexadecy! ether diamine, octadecyl ether diamine and mixtures thereof.

SUBSTITUTE SHEET (RULE 26)



group containing 8 - 22 carbon atons, or is a group of
the formula: R- O- (Aa- (Bb-(Ccwhere R is
w@edoeosad from a | i near or branched, saturat edPOF/US2005/034186
non- saturated al kyl group containing 8 - 22 carbon
atons , A B, X Y, Z are al kyl ene oxi de groups
Nt ajé Pebcéss of chafbP Whdr€iftthe Ghirg stadeyisepfatatPand u+v+w is
containing 2 - 4 carbon atons, a, b each vary fromO -
dreaterithan orequal tQ 6each of vy, y', z and z' is
|ndependently selected fromO - 15 where the sum of v,
z and z' is at least 1, uis fromlto 3, vis

om 4 | .
f?he gldsts (B the ShoiigUoRirprirhall eI G, (VIFirforder to obtain 2
peakédathstnbdtuonmodmdgﬂhﬁhloarrqmsaisyzed vvlth an al kal i
catal yst. 3. The process of claim2 wher

t enpdRa firsé stage, eadingthe staring pEMasy qulaﬁ@aek(é/ﬂMeth 2 moles of

o) aa%av&%ﬂgf%'dw oA b o 1M SRy FisBrbddiate (vin

t f | 2 wh th
?(J‘W) rQNZDis-(2- hy'ﬁroﬂ&h?l') Fk?laﬂfmé ai m erein the

addi tional 'moles o ene oxide varies from 1-
7. 6. The process of claim 1 wherei n sai d al koxyl at ed
al kyl am ne or al koxylated al kyl ether am ne of
formula (1) wth peakeg distribution is HEthOy+tHed
by havi ng-gpdegr ge of /pgaki ng—at»l eag+-Ny% gr eat er than
the distribution of a reference mxture H2C L,O)—
conventi onal non-peaked al koxyl ated al kyl am nes aV| ng
the same €¥Pbon chain I ength and average EO @ABin
| ength prepared via conventional base catalysis. 7.
The process of claim3 wherein the catalyst is lithium
hydr oxi de, sodi um hydroxi de, potassi um hydroxi de,
sodi um borohydri de sol ution, barium hydroxi de,

D30 G- SBBRG K Rt o sty 8 e PERbaiat® (vin with
m xt Y agditivad mémmémvrenéetmde QT ft<9| Bbesih Ghydbondeertiary
and sodi um hydr oxi de or

amine intermediate (VIII) Wlth Ionger (CHZCH;_O) chain length than that of

the first intermediate (VII)

/(RO H & /(CRCHROa H
+ v - KN
@O H (O CHOp—H
‘ (vin
atb=v+2

followed by an optional third stage wherein the second intermediate (VIII) is
reacted with the (w) additional moles of ethylene oxide to yield the final
product (IX),
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hydr oxi de. 9. The process of claim 3 wherein the al kal i
catal yst is the hydroxide of barium strontium
woabwioamso magnesi um al um num and m xt ures theceml2005/034186

10. The process of claim3 wherein the &lkal i~ C
ist | anmoni um hydr oxi de, S
xi de,"tetra | anmertem oxi de, ‘and m xtures
er gThe process of clai m 2(W@EEOmMHt he

al koxyl ated al kyl am ne or al koxyl at ed %I kyl ether
amne of formula (1) is selected from(lé(thoxyl at ed
tallow amne with 4 to 15 EO ethoxyl ated sgya am ne
with 4 - 15 EQ, ethoxyl ated coco af®é W¥H 2 to 15
EOQ, ethoxylated palmamne with 4 - 15 EQ, and

m xtures thereof. 12. The process of claim2 wherein

t he al koxyl ated al kyl am ne or al koxyl ated al kyl et her
amne is an ethoxyl ated al kyl ether am nes sel ected
fromthe group consisting essentially of ethoxyl ated

dodecyl ether amne with 4 to 15 EQ ethoxyl ated .
tri deﬁr;erelatsag; third $ragRiis ancsqqgeé i E@ pgqqeg%? p&laeqj':talyst, wherein
o SR PR G20 oS AL, cacum
oct agggﬁdxilcg%, 'éj;ﬂ!rﬁmm@ hytidxide, traadfedi@nandirokidecamplexes

t her . The process of claim2 wherein the .
st ar tomginihg galeimemagnesiuatard/or alymiwen Gydigxides, sodium

consj sting essentjally of.a dj . am 6. .
i bR RS SOt Ry 1RGSR Bor oAyl B Bes thereof
di am ne. 14. The process of claim 13 wherein the
starting al kylam ne is a dialkyl am ne, an al kyl

y .
18] aniThe,processi oftalains 17 iveherein therdatelyst is@nmixtureaf sodium
coconut, soybean, pal m and pal m kerne i1 s, and .
beralyarise aratesUMBOroRYAds ded sedium by dionds G eptassi
hst artéegg al kylamne is a (di)al kyl ether amne, or an
Xﬁ'@ﬁ' ther diam ne selected fromthe group consisting

of decyl ether diam ne, dodecyl ether am ne, tridecyl

et her diam ne, tetradecyl ether diam ne, hexadecy|
18t heiThei protess, of chaiat &€ ywheseineihecrlkal ertalyst e, M@X'de of

G, B BB et (11

20. The process of claim 17 where the temperature in the second stage is
maintained between 90° and 130°C.

21.  The process of claim 17 wherein the (v) additional moles of ethylene oxide is

controlled at from 2 — 5.

22.  The process of claim 17 wherein the (w) additional moles of ethylene oxide

varies from 1- 7.

23.  The process of claim 17 wherein stages 1 and 2 are performed in a single

stage.
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greater than or equal to 6. 17. A process for the

et hoxyl ation of primary alkyl amne (VI) in order to
W@Dbioaiosu489 peaked di stribution product which con@r/US®8s5/034186

in a first stage, reacting the starting primary

al kylamne (VI) with 2 noles of ethylene oxide at high

PR B s of SR 1) e stode Art/ OP Bl Gk ontains one or
mosesobaétaderge further reacting the tertiary am ne
intermediate (VII) with (v) additional noles of

ethyl ene oxide in order to obtain a second tertiary

i Ney i ate. (V. . ahger ( 0 _chain
ot e RECER A B 1L Whefbb s gl T ETEE R 91 Efidhovtated alky
@mihe; ant@hbrybeurakPletABrariine0dah ikt HlePsst IMHEERLE 1 is
the second internedi ate (VIII5 is reacted wth the (w)
kypiissednal nol es of ethylene oxide to yield the final

product (IX), SUBSTI TUTE SHE4ET (RULE 26)( OHH n (Oy
S 14/12/05'Rr +/ - R IS(OC-OH (GOnt H(DC n+m

25 R VASESLB R A9 o pTOMEB1 h Elted

arnime;, enesthoxylated dikgretherdningpbra shixtarettiersdrdmd stages 1 and 2
cal ci um hydroxi de, al um num hydr oxi de, magnesi um
Hedesiarmed Bchpingleccommbinedisiadyy cal ci um magnesi um

AN/ O AL HIBRY B AR 9 fidreis Wid @noxylated alkyl amine is derived from

coco-amine, tallow amine, or mixtures thereof.

28.  The process of claim 26 wherein said ethoxylated alkyl amine, ethoxylated
alkyl etheramine, or a mixture thereof is derived from coco-amine, tallow amine, or

mixtures thereof.

29.  An ethoxylated alkyl(ether)amine product prepared in accordance with claim
1 having a reduced concentration of the undesired by-products dioxane and
(poly)ethylene glycol derivatives, wherein the (poly)ethylene glycol derivatives
content comprises less than about 5% by weight of the resulting ethoxylated
product.

30. The product of claim 29 where in the resulting ethoxylated product with
peaked distribution contains less than about 2.5% by weight of (poyl)ethylene
glycol derivatives based on the weight of the composition.

31.  The product of claim 30 where in the resulting ethoxylated product with

peaked distribution contains less than about 2.0% by weight of ethylene glycol
derivatives based on the weight of the composition.
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bor ohydri de sol uti on, potassium borohydride sol ution

or m xtures thereof. 18. The process of claim 17
wob@eoB454 he catalyst is a mxture of sodi um PCT/US2005/034186

bor ohydri de or potassi um borohydri de and sodi um

hydr oxi de or potassi um hydroxi de. 19. The process of

325 ?&bﬁﬁ@nﬂﬁ%@%w%ﬁ%éf?édwin‘éaé@haééiﬁéﬁ withepdakidodisibution

ariu magnesi um alum num and m xtures

cobtishey a rAfkturthef wmolegs ofthe fainuia? wher e t he
tenperature in the second stage i s maintained between
90 and 1300C. 21. The process of claim17 wherein the

(v) additio _no . thyl ene oxide is controlled
at from2 V% szﬁﬁ'hgfzg?o%ss of claim 17 wherein the

(w) addi t Yonal ol es of et hyl ene oxi de varies from 1-
7. 23R—Phe process of claim17 wherein stages 1 and 2
are perfoAnmed in a single stage.24. The process of
claim17 K ei(¥)yst4d3z' * nd/ or stage 2 each contains
one or nore sub-stages. 25. The process of claim17

wherein the starti n% material is an ethoxyl ated al k%l :
wierein, R selestecbfrpma doear Qi branched asatHEated or Nan-satyrdted alkyl

t hereof, and stage 1.is S of
gev foniaiing B 22 ey SRR, ¥ s, fpud O the foivia:
et hoxyl ated al kyl am'n th l.ayeyl -al kyl
et heram ne, or a m %uﬁgmgeo%rﬁsgages 1 and 2 ,
wB&® REBS X YET are akkylenegbéde gnbups=containig 2273 carben atoms, R
process of claim25 wherein said ethoxylated alKkyl
schontind from @iness r DreRsEss SOMRAIRE) Ot Aot SafimiosEelKraroup
m xtures t im: wh -
cohite o 8 s I 6P B 4P 2 e it atoms, o
b 8bAEVAR) fBm O 5, disxt W B 1,161y80f and ztieadhindependently vary from 1 -
coco-am ne, tallow amne, or . . e e
15; wherein said alkoxylated alkyl(ether)amine with peaked distribution is
characterized by a degree of peaking that is at least 5% higher than that of the
conventional non-peaked alkoxylated alkyl(ether)amines having the same carbon-
chain length and average EO chain length prepared via conventional base catalysis,
and wherein said alkoxylated alkyl(ether)amine contains less than about 5% by
weight (poly)ethylene glycol derivatives based on the weight of said alkoxylated alky!

amine and/or alkoxylated alkyletheramine composition.

33. The composition of claim 32 wherein the (poly)ethylene glycol derivatives
comprise less than about 2.5% by weight of said alkoxylated alkyl amine

composition.

34. The composition of claim 33, wherein the (poly)ethylene glycol derivatives
comprise less than about 2% by weight of said alkoxylated alkyl amine composition.

35. The composition of claim 32 wherein said peaked distribution is defined by a
degree of peaking at least 7% greater than that of a conventional non-peaked
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m xtures thereof. 29. An ethoxyl ated al kyl (et her)am ne
product prepared in accordance with claim1l having a

wo edaoddsconcentrati on of the undesired by- pr oPLIUS2005/034186
di oxane and (poly)ethylene glycol derivatives, wherein
the (poly)ethylene glycol derivatives content

alkggﬁgfeitqsﬁg\'rtﬁeﬁ bpéﬁ%@%wn %’e@érﬁ\@ e@onadhdif %ngth and average EO

pro 30. The product of
fré tA gl Via doheen@mahbasg catdiysisi| at ed product
chaﬁh @egﬁg distribution contains |ess than about 2.5%

by melght of (poyl)ethylene glycol derivatives based

on the weight..of the.co [ s . f
36¢| a.ﬂi‘%éomﬂsﬁ'&% %ﬁ} gg%ﬂeﬁ%.g%e @é}e(el?%gl%f pro uncB defined by 2
de@(/efe*bfﬁgﬁﬁgg dt Rata%t LY great@mtmmmate@sa toavertiomal alko@%ated

et hyl ene gl ycol derivatives based on Q
egter)arhineheonpositicen hawngstlae samexcarbep chainylenokly pnd average EO

et her)am ne conposition w,th peaked.di stribution
ch@iﬂﬁ@ﬁgté'i W@PﬁrﬁﬁoX'@Lﬁoé‘st‘P scagﬁ Sl;gre formula: (X)x

- (Ny " (z - HI RN\ (X)X- (VZ - (2)Z - H
wherein R selected froma |inear or branched, |,
7§at UTRé eBnfposition- sradlaimaBR dvierein ea;mnprmdm Riisg Imear or

carbon atons, or is a group of the for.nmul
branched, Satuvated errronrsaiurates allkyl groyp 69[3%3'@8&@ ?’2&3330” atoms.
3 carbon atoms, R selected froma |linear or branched,
saturated or non-saturated al kyl group containing 8 -

3822 Cﬂh%@‘gﬁaa aﬁ%ll %nﬂhéﬁé‘ll@ﬂ?l&é@un(ytathte@mneg:omposmon prepared

tar bon at each vary fromO - 5, cis 1, xis
in dccordatite withaine proeesshofi daiepéndent |y vary from1 - 15;

wherei n said al koxyl ated al kyl (et her)am ne with peaked
di stribution is

39. The process of claim 1 wherein u is 2 and u+v+w is 15 or less.

40. A stable herbicidal formulation which comprises at least one
herbicidally active compound and at least one adjuvant surfactant, wherein said
surfactant comprises an ethoxylated alkyl(ether)amine with peaked distribution,
said ethoxylated alkyl(ether)amine with peaked distribution characterized by a
degree of peaking that is at least 5% higher than that of the conventional non-
peaked ethoxylated alkyl(ether)amines having the same carbon-chain length and
average EO chain length prepared via conventional base catalysis.

41.  The formulation of claim 40 wherein said peaked distribution is defined by a
degree of peaking at least 7% greater than that of conventional ethoxylated
alkyl(ether)amines having the same carbon-chain length and average EO chain
length prepared via conventional base catalysis.

42.  The formulation of claim 41 wherein said peaked distribution is defined by a

degree of peaking at least 10% greater than that of a conventional ethoxylated
alkyl(ether)amines having the same carbon-chain length and average EO chain
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characterized by a degree of peaking that is at |east

5% hi gher than that of the conventional non-peaked
w@bkdongd4sd ed al kyl (et her) am nes havi ng t he sanBCT/US2005/034186

carbonchain | ength and average EO chain | ength

prepared via conventional base catalysis, and wherein

' ' contains | ess than

Ieﬁ@gﬂpﬁgéféék@%ﬁ%ﬁgﬁ%%@ﬁg§§$%§?§héﬁbIycoI derivatives

based on the wei ght of said al koxyl ated al kyl am ne

and/ or al koxyl ated al kyl et her am ne, conposi tion. 33. .
43he Thepormulatiansf chaiay 49 whefis st ﬁ?%ﬂ@ﬁﬁy ?&@f%ﬁ?f@ﬂ%‘md 15 a
&%%cq deiivatives conprise | ess than about 2.5% by
g Bﬁﬁ oP'%sai d al koxyl ated al kyl am ne conposition

34. The conposition of claim 33, wherein the

(poly)ethylene glycol derivatives conprise |ess than
44bouThaFolmubatiog lof deims43 dhaitacterizedtyta gloud peint akleast 3°C

e A of SO B TOr S g i same o

CRBAIRD B4 B R orpggpe ctronita

a&gb(étri@?)@fhweg%aam ecsume listriloutidaof ogrbohechinmiength, and

carbon chain Iength and average EO chain | ength
aperagark chiaia leogtheprepared viscoaveationgldase catalysisre
conposition of claim 32 wherein said peaked
distribution is defined by a degree of peaking at

45ea3‘rh%§§{?ergﬁl%ﬁbﬁ roftdfh 48 HhePbinhelysitsats st is selected from the

al koxy al kyl (et her)am ne conposition having the
gRaureNapKpNA, CIRA, IMEANDER, FEA, BMSragbmiducesathereengt h
prepared via conventional base catalysis. 37. The

conposition of claim 32 wherein each of Rand/or Ris

[i I . : S
481 ougPEJR i REEH CTEfaings WIREh e Apfnggte ITnfilatiiris a stable
lighidrephalatidnakikly la coricentratiteof ighiphdsatekinl thelrangeiofid60 — 600 g
conposition prepared in accordance wth the process of
ae/lapraferabhod5aeb8} 6@eds of claim 1 wherein u is 2 and
u+v+w is 15 or less. 40. A stable herbicida
formul ati on which conprises at |east one

47.  The formulation of claim 43 wherein the ratio of glyphosate (wt% ae) to the
peaked distribution ethoxylated alkyl(ether)amine surfactant is between 2:1 and
25:1,

48. The formulation of claim 47 wherein the ratio of glyphosate (wt% ae) to the
ethoxylated alkyl(ether)amine surfactant is between 2.5:1 to 20:1.

49. The formulation of claim 48 wherein the ratio of glyphosate (wt% ae) to the
ethoxylated alkyl(ether)amine surfactant is between 3:1 to 15:1.

50. The formulation of claim 40 which additionally comprises a co-herbicide.

51. The formulation of claim 50 wherein said co-herbicide is selected from the
group consisting essentially of acifluorfen, asulam, benazolin, bentazon, bialaphos,
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herbi cidally active conpound and at | east one adjuvant
surfactant, wherein said surfactant conprises an

we@tivongd4sd ed al kyl (et her)am ne with peaked PCT/US2005/034186
di stribution, said ethoxylated al kyl (ether)am ne with
peaked distribution characterized by a degree of

et ' SefoBiainar 2t t o
conv (edri1' ? Pg&ngf)x*@ﬁ Sg ?ﬁ%&?ﬁ%‘?@"ﬁ"ga 2%1‘1193'; Iz(ﬂ.?r?é eéérFP ﬁré'sc acid,

dadapory dicembandichlarfrop; diddfop) endothali,iénaeefengzapi@p, flamprop,

fﬁg?%n Iﬁﬂg@h rgfared ViF conventi onal_ base ?Ftal Si s.
2ifoReTghogicala fomtesaien, fpsaminge dlifesiaated g , imazameth,

s ) . . "y of . o .

ezafebtiey, imaifot theied, YERRSEH0, RERUMRlmpibeea,

MCRB) fhetbpropa methglabsoritacit) aastiens achamoie Baidy Pic%rﬁhﬂ sulfamic

and average EO chain | ength prepared via conventiona

asith &, 8- ABAS TEA, HIKIOPHTo TS HHEEROr 0ant Misiugesthereof.

wherei n said peaked distribution is defined by a

degree of peaking at |east 10%greater than that of a

FXONVerHd fd?ﬁiul&id?%fi/élah? %gﬁﬁéﬂéﬁ&&iﬁ@@@@@éﬂﬁ%ﬁﬁ{&ﬁ

same carbon-chain | ength aver age

aikydfethegamine withveeakedrdistribation éavfiforaida (4B) The
formul ati on of claim40 wherein said herbicidally
active conpound is a glyphosate salt. 44. The
formul ati on of claim43 characterized by a _cloud point
at |east 30C higher than t ha(CH,ClHbE)ant Rl |y sinilar
gl yphosate formnul atio t he same pH containing, as
a surfactant conponent, cony ' | _non- ked

et hoxyl at ed aIkyI(ether)anidggﬁggﬁﬁﬂ@)ﬂﬁéﬁggne

di stribution of carbon-chain | ength, and average EO

chain length prepared via conveqlmynal base catal ysi s.
45. The fornul ation of claim43 wherein the gl yphosate

s avhetein Reseletted o' Rk Ur BrBndied, §gtd¥brﬁeed oiPhen¥htirated alkyl

DEA, TEA, TM5 and mixtures thereof.
f ogrieupaantaingy & Fadrcarbontatomisy or BegroLp eiidbatfermula:  R'— O — (A)x

f ti ' table liquid f | ati th
con i e o SR and B are pliakuRbe Bidtgmubscads
9 Aetiylemt §FRIRR Ys 4 8ear 380rdhcABA! saturated or non-saturated alkyl

group containing 8 — 22 carbon atoms, X, y and z vary from 0 to 5, and nand m

varies from 1 — 15, and each of R? and R® is independently selected from H,
methy! or ethyl, wherein said ethoxylated alkyl(ether)amine with peaked

- distribution possesses a degree of peaking that is at least 5% higher than that
of the conventional non-peaked ethoxylated alkyl(ether)amines having the same
carbon-chain length and average EO chain length prepared via conventional
base catalysis.

53. The formulation of claim 52 wherein R and R’ are each independently

selected from linear or branched, saturated or non-saturated alkyl groups having
from 16 ~ 22 carbon atoms.
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47. The formul ation of claim43 wherein the ratio of
gl yphosate (WM % ae) to the peaked distribution
we@tivongd4sd ed al kyl (et her)am ne surfactant i s bRCTHESI005/034186
2:1 and 25:1. 48. The fornulation of claim47 wherein
the ratio of glyphosate (Wm% ae) to the ethoxyl ated

algﬁ/ ng:t P Wk@gﬁ%ﬁ Sfélgiﬁ{msggvlﬁ’\ﬁ’eﬁﬁ%ﬂd t%nléfl |br@t?ps‘?:s)r%e]derived
9l freRoeRbi, CHESARSI, seybdEh 6l saiiv @it ethd palm kernel oil.

al kyl (et hef)anine slrfactant is between 3:1 to 15: 1.
50 The formulation of claim40 which additionally

Poner oi AneRITHRA %@@@i%&“ﬁ%&ﬁi&ﬁﬁ%ﬁ? Phlyaliglefe oxide, C

grlg%ﬂem%mygégn{ a?g?%h Erﬁﬁoﬁ?ﬁu gorfen, asulam

benazol'i os, bromaci |, bronoxynil,
chl oranben, dopyralid, 2, 4 D, 2, 4-DB, peI argonl c acid,

dal di canba, di chl dot
f Z!ig,g Onf eﬂ‘l(b(:egf@rgwlat;qcrbgfgé @rg$§2|v®£r\e %Pe to":En r?umger of moles (n+m)

LlatlpJ g%%l %n@gﬁﬁé@?@a &ﬁ%gﬁgn oF Hfmé’émbﬂwer) amine varies

| NRE@PY L 15,mzaqui n, imazethapyr, ioxynil, MCPA, MCPB,
mecoprop, methylarsonic acid, naptalam nonanoi c acid,
pi cl oram sulfamc acid, 2,3,6-TBA, TCA, triclopyr ,

? S" %].f” ;th ,e ugqtmn4 iR g? ligfegm gﬁ\qxgggefd gpl(glamlne with
ELBW'?}%I@'W: )%IVeE"” ?f‘Bnﬁ‘%o&bérﬁmlée?é‘in Hirfiid, | SV iaPine, oleyl

) wherein R Selected from a

| | aérie, @ndopaimcimithe.sat urated or non-saturated al kyl
group containing 8 - 22 carbon atons, or a group of
the formula: RI-O- (A x (B)y -(Qz -/ wherein A and B

ar g, pol yal | up,

R 58073 PIE R Rt Sz iheRiFad eion aee 7
a' 5newf(eﬂh@mnqﬁat@anIetaoﬁylatea&an@nbmm@vmm tx 15ynca|es| of EO,
vary from©0 , d n and mvaries from1l -

eaethoxylafad aocharInewithn ddpd@mﬂe@ofs@eeﬂmbm@lhylamme with 4
t h h | d
o i 15 atres ki and faiktyled RigreBh" ! 2 €

59. The formulation of claim 52 wherein said ethoxylated
alkyl(ether)amine of formula (III) is prepared by reacting, in a first stage, a
primary alkylamine (IV) with ethylene oxide in order to yield the intermediate
(V) (N,N-bis-(2-hydroxyethyl) N-alkylamine )

_ACH,CH0)—H

0
R—NH, + 27\ — RN
(CH,CH,0)—H

av) \))
followed by reacting, in a second stage, the intermediate (V) with (w) additional

moles of ethylene oxide in the presence of a Lewis acid catalyst to yield the
desired final ethoxylated alkylamine product (III)
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A4}

di stribution possesses a degree of peaking that is at
| east 5% hi gher than that of the conventiona

wmomveprked et hoxyl ated al kyl (et her)am nes havP@yUs1ves5/034186

same carbon-chain I ength and average EO chain | ength

prepared via conventional base catalysis. 53. The

formul ation of claim52 wherein Rand R are each

i ndependently selected fromlinear or branched,

sat ur at ed rated alkyl groups having fr H
- 22 _ca PR REs o e TL@SHH T (RUE 26)54.” fOHICR Oy
f or mi a Non_ of clai m 53 wik n sai d al kyl groups, are

derived fE&EEROPIWH coconut oil, soybean oil, pa(ﬁ%bCEbohr_H
oil, and pal mkernel oil. 55. The fornulation of claim

52 wherein A and B are pol yal kyl ene oxide, Cis the (1)

met hyl ene, and x, y and z vary fromO - 5. 56. The mtn=w+2
formul ati on of claim52 wherein the total nunber of

nol es (n+m) of the ethyl ene oxide used for the

L Wk 28 o e b BranBB e Bt or O bhuraea
et ?_:ﬁééff) @Pﬁ%iﬁ\hé% amN&rbbh RteRekea g'r&ﬁﬁ bPHid fifimfla: R'— O — (A)x
deri ved Trom cocoam ne, tallow am né& soya am ne,

ol ey KB?;'—'(@)Z andwhatein Rigisele@@d fidm o knearlcxtbranchid, saturated or
m

cl ai wher ei n sai d et hoxyl at ed alkyl(etherganin i S
an renhsstyrated @lkyhigrow Gon@ining § 2 22 sarleomaiqnas,f apeB are

AR SRR LI S PR R ey rom 0105
a%%huh$§nah§N%ﬁésf§ﬁnlIhq5fornuIation of claim52
er e

in said ethoxylated al kyl (ether)am ne of fornula
(I'l1'1) is prepared by reacting, in a first stage, a

Eé' ;r:a % g%qﬁ%blgt%ae,qﬁgﬁ\%] §6t eerte{%ytlh%ns%iao ife'avoxlr% Add %Ega?ycst is boron
&hhkbﬁks-(z-hydroxyethyl) N-al kyl am ne )

61. The formulation of Claim 59 wherein the said Lewis Acid catalyst is a boron

trifluoride complex.

62. The formulation of Claim 59 wherein the said Lewis Acid catalyst is tin
fluoride (SnF4).

63. The formulation of Claim 59 wherein the catalyzed ethoxylation of stage 2 is
performed at temperature of 95 —130°C.

64. The formulation of Claim 61 wherein the boron trifluoride complex is
selected from the group consisting of boron trifluoride — ethylene oxide, boron
trifluoride ~ diethyl ether, boron trifluoride - dibutyl ether, boron trifluoride -
tetrahydrofuran, boron trifluoride- methanol, boron trifluoride - phosphoric and

boron - acetic acid.
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(I'V) (V) followed by reacting, in a second stage, the
internmediate (V) with (w) additional noles of ethylene
W@200003445 t he presence of a Lewis acid cat al ySPCT/US2005/034186
yield the desired final ethoxylated al kyl am ne product
(III)/(CH 2CH20 -H o /(CH 2CH20 In-HR- N+ W* R-N
HBCBR e

seI ect ed ?,ﬁ')‘?ﬁn ali ne@)a\r:!r'mo?b &H%%'we_tgﬁr@ru ﬁ@}%cf %ﬂ'ngles (n+m) of the
athylesataxide aged Farytihe; ethoryiption of ahe arhgl @)ralﬁﬂeﬂiﬁrpﬁmme varies

a group of the fornula: O (AXx -(B)
fo"QS q-{r\/hereln Rl is sel ected froma | i near or
branched saturated or non-saturated al kyl group
containing 8 - 22 carbon atons, A and B are
68 v ktdbte Geebicidal rAstiorGvhich! E@rﬁb'ﬂiﬁ%t%é&t%né‘he@:cndauy
and z vary fromQo 5, and n and mvaries fro
a)ctlge compoungkand at least one adjivant surfaciast, whéreirs said adjuvant

Acid cat al bor ori.de. 61.. The
Ao e arua i RuetREa o e thel kU combisingen ixiure of
HERAGILYE WitF SR Bl ory id CerreqhBRe e TP
catalyst is tin fluoride (SnF4) . ) 63. The
formul ati on of Claim59 wherein the catal yzed
et hoxyl ati on of st age()Qsz*()%)yf—m-nm(Z)}t—heﬂﬂ@r ature of
95 -130 OC. 64. The fofnmul ation of O aim 61 wherein
the boron triflu®+ddNconplex is selected fromthe
group consisting of boxon trifluoride - et hyl ene
oxi de, boron X (Y)y: (2), R3

@

wherein X, Y and Z are alkylene oxide groups containing 2 - 3 carbon atoms, X is
one, each of y, y', z and Z' is an integer independently varying from 0 — 20, the sum
of (y +y'+ z + 2') 2 3, each of R? and R? is independently selected from the group
consisting of hydrogen, methyl and ethyl, and R is selected from:

(i) a linear or branched, saturated or non-saturated alkyl group containing 12 - 22
carbon atoms and derived from a primary amine having a molecular weight of at
least 200, and

(ii) a group of the formula:
—0—(A)a— (Bl —(C)c—
Formula III
where R! is a linear or branched, saturated or non-saturated alkyl group containing
12-22 carbon atoms, each of A and B is an alkylene oxide group, and C is alkylene
group containing 2- 3 carbon atoms, a and b each varies from 0 -5, and ¢ is 1,
said adjuvant surfactant being further characterized in that:

a first reference aqueous formulation consisting of 540 g/L K- glyphosate a.e., 5.5
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5 trifluoride - diethyl ether, boron trifluoride -

di butyl ether, boron trifluoride - tetrahydrofuran,
wheooen34469 f | uori de- nmet hanol, boron trifl uori deCF/US2005/034186

phosphoric and boron - acetic acid. SUBSTI TUTE SHESET

(RULE 26)65 The formul ation of Caim59 wherein the

u{t‘%aci LitBA fwt Eﬁéoﬁ?lagétfﬁh(y th%&Fa@térft%domsdﬁt 5 Bib(2-

ation of the al kyl (or alkyl ether)
?mcmyetkM)oesoémme Bas a Houdspointat least 8°G digherithan the cloud point
rrmul ati on which co ‘;ses at | east 3 e herbi

o pt5egend GRIFEUNGE ARG IoBRUHatR e Ih 9Tt 1A o6 apid irst

e T e T
ré@@ﬁd@ﬁélk@kilﬁtdd%m@tﬁes)‘amlhetsuﬂacm andr4.5 spn¥sbis(2- o

the formul a: 1) erein X, Y and Z are al kyl ene OXIde
hgdmwetrm)wacamr@,zatd referansersustastant having Hieesarag swimber

oot e 1 e e P B S RCrL Ebr o
cg?oo"ﬂ“éict s, nstfHe”ﬂ@%ﬁﬂmtR ¥a 1{H%C§af?ﬁe fdemity B?XQ'YO&HU Z as said as

consi s rogen, and et hyl,” and

agfvant sdrfbctant, Whéareinl i near or branched, saturat ed or
non-saturated al kyl group containing 12 - 22 carbon

s&idol@er@ﬂ@e @afﬁamwnsr prepared byairyNaOHAeathlyred geaction of RNH, with
nol ecul ar wei ght of at |east 200, and (ii) a group

atkyberfeooxide zongoeted) entirely WS QUEIGEROUS PreRedre Uit to 90 psig at a

SRR e a8 S R Wbt Foongpo 100°c

kyl ene oxide group, and Cis alkylene group
ntai ning 2- 3 carbon atons, a and b each varies from

Rt A o S AR Y31 i, bt s

aqueous formul ation consisting of 540 g/ L K-
gl yphosate a.e., 5.5

67. The herbicidal formulation of claim 66 wherein said herbicidally active
compound is a glyphosate salt.

68. The formulation of claim 67 wherein the glyphosate salt is based on Na, K,
NH,, IPA, MEA, DEA, TEA, TMS, or mixtures thereof. ,

69. The formulation of claim 66 wherein the glyphosate formulation is a stable
liquid formulation with a concentration of glyphosate in the range of 360 — 600 g
ae/l.

70. The formulation of claim 69 wherein the glyphosate formulation is a stable

liquid formulation with a concentration of glyphosate in the range of 450 — 580 g
ae/l.
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SUBSTI TUTE SHEI' T (RULE 26)wt . % of said adj uvant

al koxyl ated al kyl am ne surfactant and 4.5 wt. % bi s(2-
wWhyas034464 hyl ) cocoam ne has a cloud poi nt at |RPEBEUSBES/034186

hi gher than the cl oud point of a second reference

aqueous formul ati on having the sanme pH as said first

{0)
® o1 VR G af B BRp Y WpRRih hi T of elfbiféte (wi% pe) to the
@Aldewl dl@ﬁ'i&mbﬁ@k@(wateﬂfatkw@thaoamnésu#aéﬁabt i5(Between 2:1 and
hydroxyet hyl ) cocoam ne, said reference surfactant
25tdvi ng t he sanme nunber average val ue W, the sane

frequency distribution with regard to nunber of carbon
atons in the substituent R and the sane identity of

72, YTﬁé‘ ?o%w@%tuéﬁ'dﬁ cREIm WherdintHeragé @ﬁglypmsam (Wit% ae) to the

Sai d erence surfactant is prepared by

alkb@ﬂataait alkyltettier)amine surfaf:tammbaﬁ\r«eem245y1 éﬂ @06k de
conducted entirely under autogenous pressure up to 90
psig at a catal yst concentration of 0.2 w.% and a

7%u%@?&nﬁulﬁﬁbﬂﬁ?@%@%@ﬂeﬂéﬂ@.ﬁe rafid o%lymotsaﬁe (Wt ae) to the

average va

alﬁbﬁylbﬁdbalk}lw@dhef)ahﬁmé suifactant isbetweedb3uhier 8511, sai d
herbi cidally active conpound is a gl yphosate salt. 68.
The fornulatlon of claim67 wherein the glyphosate

74 ThedprRaRtonram 73 itk alGorgl soibfisey = do-eBidde.

wherein the glyphosate fornulation is a stable liquid
formulation with a concentration of glyphosate in the
7% afpe fofmaGtion aOdaign 44 wheram said @thﬁr ide issielegted from the

gRuAanSIstig eroeBiab ot adfua el s-Efc b adin fefipzon, bialaphos,
b@ﬁ%ﬁpgﬁ kgl?ii rliﬂgé@hﬂg%n%loﬁagpar!rd{ %2@-@“23@-168 elargBAic acid,

d&bE@ﬁ Oélahmbéy\ﬂ%lmbrdpq dictlefopeehddthallsfenaaufermxaprop, flamprop,
oxyl at ed al kyl (et her)am ne surfa?fa | S b?
ﬂaaztfoa)n@luoroglycofy n, fomesafen fosamine, glufosinate, halo op, imazameth,

imazamethabenz, imazamox, imazapyr, imazaquin, imazethapyr, ioxynil, MCPA,
MCPB, mecoprop, methylarsonic acid, naptalam, nonanoic acid, picloram, sulfamic
acid, 2,3,6-TBA, TCA, triclopyr , salts thereof, and mixtures thereof.

76. The formulation of claim 66 wherein said alkoxylated alkyl(ether)amine is an
ethoxylated alkyl(ether)amine. '

78. The formulation of claim 77 wherein each of R and/or R’ is independently
selected from alkyl groups having 8 — 22 carbon atoms.

79. The formulation of claim 77 wherein said alkyl groups are derived from tallow,
coconut oil, soybean oil, palm oil, and palm kernel oil.

80. The formulation of claim 77 wherein A and B are polyalkylene oxide, C is the

methylene, and X, y and z vary from 0 — 5.
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25:1. 72. The formulation of claim71 wherein the
rati o of glyphosate (W% ae) to the al koxyl at ed
wa@bkdglogasher ) am ne surfactant is between 2.5: 1P€DUDNI034186
73. The formulation of claim72 wherein the ratio of
gl yphosate (W % ae) to the al koxyl at ed
al kyl (et her)am ne surfactant is between 3:1 to 15:1.
74. The formulation of claim73 which additionally
81C o feresulation-of efdiincy Zwherd@n tha éotiad numlmriafrm@lies &) of the
74 wherein said co- herb)ﬂgade [ setheqdneé om.th f 3
etigylonp oxisiesusad oy the<the pFt (e m&%}'%ﬁﬁs rom 3 -
benazol i n, bentazon, bi al aphos bromaci |, brom)xynl I,
Zochl oranben clopyralid, 2,4-D, 2,4-DB, peI argonic
aci d, dalapon di canba, dichlorprop, diclofop,
endot hal I, fenac, fenoxaprop, flanprop, fl uazi

82. | Tioe ﬁwnmdatlem of fclaimsAr wﬁlereﬂaﬁh@ﬁéategl ajk\déethat)émme is
cog%%% ,tgl’lcpml mazﬁré:a tﬁqu %tgnamz_gl? t ha*ﬁ%ﬁé@)ﬁ@éﬁiﬁ%ﬁ}iﬂe MOPE,

mecoprop, methylarsonic acid, naptalam nonanoic acid,
picloram sulfamc acid, 2,3,6-TBA, TCA triclopyr
sBarhe fomelatibn ofiuiaim %1 whesein lthe ¢otal nagbeTiof moles of moles of
formul ati on of claim66 wherein said al koxyl at ed
etthEye(OéQdﬁHS)%m& is an et hoxyl ated al kyl (et her)am ne.
78. The fornulation of claim77 wherein each of R
and/or R is independently selected from al kyl groups

84l a’rh@ fﬂgﬁnuiaaan GRIchim 72 iereid Saidlehoklated athyl(etrm‘r)amme is

clarm wherein said al kyl groups are derived f
seledtéaivons the group consisting-essentially opathexylated ﬁi@v@mlﬁﬁ with 5 to

S of e AR S B Bt
alg}g?@ﬁ@%ﬁ\ ? i) )15% FBstof I;é apémur'éﬂﬁe@dff (RULE

orrrulalon aim77 wherein the total
nunber of noles (n+m of the ethyl ene oxide used for

B%h%hgtﬁgpr;w(zlla%toh%? c(l)al;lmt %Ew lelF Ill‘i(S%‘I;CP g{l?ox?/gtgf aW[('e&Ser%rﬁme is
obtained by reacting ethylene oxide directly with a primary alkylamine catalyzed by
a Lewis Acid.

86. The formulation of claim 77 wherein said ethoxylated alkyl(ether)amine is an
ethoxylated tallowamine with 5 to 20 moles of EO. ‘

87. The formulation of claim 44 having a cloud point at least 5°C higher than
that of substantially similar glyphosate formulations of the same pH containing, as a
surfactant component, conventional non-peaked ethoxylated alkyl(ether)amines
having the same distribution of carbon-chain length, and average EO chain length
prepared via conventional base catalysis.

88. The formulation of claim 44 having a cloud point at least 7°C higher than
that of substantially similar glyphosate formulations of the same pH containing, as a

'SUBSTITUTE SHEET (RULE 26)



82. The formul ation of claim77 wherein ethoxyl at ed

al kyl (ether)am ne is cocoam ne, tallow am ne, soya
w@rinam3446% eyl am ne, and pal m anmi ne. 83. The PCT/US2005/034186

formul ation of claim77 wherein the total nunber of

nol es of noles of ethylene oxide is 3 - 20. 84. The

SRR LB BB OB eteriomines

h@ﬂﬁg ifé 'saﬁweEé@fHBUt@nl of c@frb@iJaﬁzml lahgth, tandl awm%@ €0/\tRdIn length
to 20 5to

nol es of EO, ethoxyl ated cocoam ne wt
pizipaned via @ﬁnVIEGhoealrbﬂSﬂ catalysial kyl amine with 5 to 15
nores of EO and m xtures thereof. 85. The fornulation
of claim77 wherein said ethoxyl ated al kyl (ether)am ne

8%.f| ?;?ﬁé"fglﬁﬁul?gpnﬁ ?Z%Ldél?ngﬁgg\)’ h@%ecleﬁd%‘ﬁl étqgéétyl(sd“drﬁléﬁer than
trfandﬂsUbsuaﬂtiaW siphitarrglyphosate mrmmaUlmsewfrtbveySanequ containing, as a
al kyl (ether)am ne is an ethoxyl ated tal

I
smr@aqtanmraaoaenbz@onwntlonaénoamkad.eélmﬁ daa"ﬁxléﬁt}\er)ammes

i S B A AL Bl er BB ie ot fenatr

r?ﬁ‘edp\?ﬁac VehBibAS! bae @talygisact ant conponent,

nvent 1 onal non-peaked et hoxyl ated al kyl (et her)am nes
havi ng the sane distribution of carbon-chain | ength,

O B Ay uRdor 98 Coificod BRVOD & ¢ Bid SR Iy &Zﬁ“ﬁiﬂaghgr than
By Sl o B0 41 e p o,

sEfaEant ternpbaeHt, ﬁcnv@ﬂ:lmaﬁh%“ﬁeﬁléﬁ etihtkyfated alkyl(ether)ammes
26) surfactant conponent, conventional non-peake

hawngil;ze saee disiiautiontfrcsbenreBaindenal Inrté\es%&bétltuent R, and the

di stributdion of, carbo
SnERYEGE R e EPBRRA AocarBRhdnal B L5RT0E, 1o <

89. The fornulation of claim44 having a cloud point

at | east 10 OC higher than that of substanti al I}/ .
9% m The fgirnyulhtjeatoé cfaimri? haviog@ doud ipeintatdeqst 7°C higher than
th%%rgfash sta %tlaﬁly similar glyphosate formulations of the same pH containing, as a
surfactant component, conventional non-peaked ethoxylated alkyl(ether)amines
having the same distribution of carbon-chain length in the substituent R, and the

same values for n and m prepared via conventional base catalysis.

92. The formulation of claim 52 having a cloud point at least 10°C higher than
that of substantially similar glyphosate formulations of the same pH containing, as a
surfactant component, conventional non-peaked ethoxylated alkyl(ether)amines
having the same distribution of carbon-~chain length in the substituent R, and
average EO chain length prepared via conventional base catalysis.

93. An alkoxylated alkyl(ether)amine surfactant comprising a mixture of homologs

corresponding to the formula:
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surfactant conponent, conventional non-peaked
et hoxyl ated al kyl (et her)am nes havi ng the sane
waele@bios4asd i on of carbon-chain | ength, and averBQEUE005/034186
chain |l ength prepared via conventional base catalysis.
90. The formul ation of claim52 having a cloud point
at | east 5C higher t th%?.of substantial ly sim | ar
gl yphosat e fornulatiggg of ﬁé same cont ai ni ng, as
a surfactant conﬁgggﬂ , conventional non-peaked
et hoxyl ated al kyl (et gr)anines havi ng the sane
distribution of carb -cha%& | engt h,4.n the Egbstituent
R, and the sane val u&s/f or )lénd m )é'pared ia
conventional base catalysis. 91. The fornul ati on of
claim52 having a cloud @b nt at |east 7C higher than
that of substantially simlar glyphosate formulations
of the same pH containing, as a surfactant conponent,

R LI BR SHE HEA. F
NN i 8z, £ AR BT — 20, the sum

off @ #1y' at 2 anz'p> t) each SPRhand R ig indeperdenily selettddesin the group
100C hi gher than that of substantially simlar
cosigsingseft ydregamn methyd andrethve asd eissieledad fiomng, as
a surfactant conmponent, conventional non-peaked
et hoxyl ated al kyl (et her)am nes having the sane
(i);b $iheaPYF bRihcPbdC Satbeated ity ibn-SdtiFdted Ik Growp ebhtafing 12 - 22
, and aver age EO chai n | ength prepared vira
carben @tomsiaad deriveddzoml 3 prisarg amine havinge healecular weight of at
a%ﬁ%&getQ§r)anine surfactant conprising a m xture of
leg d%orresponding to the fornul a: SUBSTI TUTE
SH fb (RULE 26) (i) wherein X Y and Z are al kyl ene
oxi de groups containing 2 - 3 carbon atons, X is one,
(ipacgroap of thg¥ormuland t is an integer independently
varying fromO - 20,,the sumof, (y + yl+ z + z') > 1
each of R2 and R3 i ngl%Frfé’ﬁdgh@()y"s lected fromthe

group consi sting of , methyl and ethyl, and R
is selected from F$HﬁuBQﬁP

where R is a linear or branched, saturated or non-saturated alkyl group containing

12-22 carbon atoms, each of A and B is an alkylene oxide group, and C is alkylene
group containing 2- 3 carbon atoms, a and b each varies from0—-5,and cis 1,

further characterized in that either:

the degree of peaking (23) of said mixture of homologs is higher than the degree of
peaking obtained in a reference mixture of homologs of Formula I; and/or

the peaking index, (Wo/2)"%(Z3) of said mixture of homologs is higher than the
peaking index obtained in a reference mixture of homologs of Formula I; and/or

the tailing index Bi2 or B of said mixture of homologs is lower than the
corresponding tailing index B12 or B2 obtained in a reference mixture of homologs
of Formula I; and/or

the tilt ratio a,3/B1; and/or the tilt ratio a,3/B23 of said mixture of homologs is higher
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(i) a linear or branched, saturated or non-saturated

al kyl group containing 12 - 22 carbon atons and
waletoswedsd rom a primary am ne havi ng a nol ecul BCT/VE100$1034186

of at least 200, and (ii) a group of the formula: RIl-

O- (Aa- (Bb-(Qc- Formula I'll where RL is a linear

thgbr;ﬁéélﬂcﬁﬁ% %&ggiéﬂgheéjréféréﬁé@ Bk Weasrtorableys dfFrmula I where:

ai ni rbon atons, each of A and B is an

alkylene

cont %%f?c’%'%@kiﬁ%n S BRIVt Bame frequency
éistrﬂﬁfﬂloﬁ with 1egéru|rtbhmmbaraoammonmdmsnntthatsubsmuent R, and

elther the degree of peaking (S3) of said m xture

hornothegsame ldﬁrgitye of Xp Xranthd ase@ldggugactgggwh%elabqag nggrence

gﬂd? 6{' eL%%%P?FﬁS} 5\’1 E@@H E%f&@)%%srggéﬁr? éfﬂ 2 OYVIth alkylene oxide

m xt &f&eé‘eﬁm anbér Qb @ho&é‘ﬂ?eéshﬁe Bﬁétblgmpslgém catalyst

obt aine n a reterence ture of honol ogs of Fornul a

| 5 enstdeptration dfd. 2Immnberdﬁaxaltdatemner&l.m between 160° and
m xture of honologs is |ower than the correspondi ng

tai | 18@°Gindex b or b23 obtained in a reference mxture

of honologs of Fornula I ; and/or the tjlt ratio c

and/ W is fibe number avesage walge of (25t ¥t tretof) In Sadhiof said
honol o)%lsL| I S I_% er, SUBSTI TUTE SH i T (RULE 26)than the
tilt MPRUres ghtRMUA% a reference mxture of homol ogs

SQ&%&”‘EEZ@%@E@ it Tl Ref ter encﬁ@yt gﬁt Etﬁ.bﬂf}f’ on i th
ik A T AR e v
mm%i?é‘gaé%"ﬁ@ rﬁ@ﬁ)@n ob%@tw t ’aI kyl ene oxi de

et g tats s cy e B HAEHER0T oBhaTEIE WP rom 2 2 to k

t enpeRiE VG, i ehRamMbES HePdithtage of the homolog in which i equals the
sum of the number of alkylene oxide substituents (2x +y +Y' +z + 2,

By is the sum of the number percentages of homologs W; from i = k to

infinity; and

Bz is the sum of the number percentages of homologs W; from i = k+1 to
infinity;

B3 is the sum of the number percentages of homologs W, from k +2 to
infinity;

axg = az + (Wo — K)Wk+1;
B = B2 + [(k+1) — Wo]W; and
Bz = B3 + [(k+1) — Wo]Wiu1; and

when Ris not of Formula III or Formula V, the value of Wy in said mixtures of
homologs of said surfactant is at least 3.5 and/or the vinyl polyethylene glycol

content is not greater than about 4 wt. %.
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1800C;, W is the nunber average value of (2x + vy + yl
+ 2z +2z') in each of said m xtures of honologs, k is
wa@eoosisager such that (W-1) < k < W < (k + 1pC13BS2005/034186
the sumin each said mxture of the nunber percentages
of the three nost preval ent honol ogs cont ai ned
Bkt lafth 93 wherein the
ot ARt IR (BRI T B e R aF e
vaﬂ@e of Watresaitl rixeurewfdiongologs whisaid surtapiantds ki deast 3. f
t he nunmber of al kyl ene oxi de substituents (2x +y + y'
9% Arﬁalko*Wté@i alkyl(étheryamine sutfactamy @b eset fertie emtlag*es%oﬁvherem the
onol ogs fromi =k to infinity, and b2 is
valtie ofi Ve imbaid mixtwernfhpmolegs 06 saidozufagtant is @t east%+§]
to infinity; b3 is the sumof the nunber percentages
of honmologs W fromk + 2 to infinity; bi = b + [(k+1)
- W] W; and b23 = b3 + [(k+1l) - W] W+i ; and when R
965 ArosikekylGesdnalkyl(éther)amife surfaetavit astset farthién okird®3 wherein the
said m xtures of honol ogs of said surfact ant ?f&#l
valoasf Wo i seid/naixtunecofihqielogs of spidy SusrRctatyie Gt 1eash e
is not greater than about 4 w. % SUBSTITUTE SHEJ
(RULE 26)94. An al koxyl ated al kyl (et her)am ne
surfactant as set forth in claim?93 wherein the val ue _
opf AfDalkoxplatet] atkyl(ether)aimihe soifagentiasset forthin algira®3 wherein the
is at least 3.5, 95. An al koxyl.ated alLkyl (et her)am
valueENai Sad RN IPIAOSH B apebs Hirctants af iRl
of WO in said m xture of honol ogs of said surfactant
is at least 3.8. 96. An al koxylated al kyl (ether)am ne

surfactant as set forth in claim93 wherein the
98. An alkoxylated alkyl(ether)amine surfactant as set forth |n clalm 93 wherein the

value of Wy in said mixture of homologs of said surfactant is at least 5.0.

99. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 93 wherein the
value of Wy in said mixture of homologs of said surfactant is at least 5.5.

100. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 93 wherein
the value of W, in said mixture of homologs of said surfactant is at least 6.4.

101. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 93 wherein
the value of W, in said mixture of homologs of said surfactant is between about 3.5
and about 6.1.

102. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 93 having a
calcium content less than about 0.01 number %, basis the total of alkoxylated

alkylamines.
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value of W in said m xture of honol ogs of said
surfactant is at least 4.0. 97. An al koxyl at ed

w@bkdoghgasher ) am ne surfactant as set forth i n PCHUS093034186
wherein the value of W in said m xture of honol ogs of
said surfactant is at least 4.5. 98. An al koxyl ated

I
ARSI IE U v
il onEdmobadthdrsalbéutl ®05tnumifler Wlon Aaidabasiy| at ed
yl (ether)am ne surfactant as set forth in claim93

V\hereln the value of W in said m xture of honol ogs of
said surfactant is at least 5.5. 100. An al koxyl at ed

KX étForth el @dim 9@3 having a
Q%n é C{;ﬁ @‘?F"@'@F“%%ﬁ% C?hg‘?(tt%fe ofo holrm | ogs of J

i c%nltémcms@tharsamw ®02tnubnider %Oan said basiwxy| at ed

al kyl (et her)am ne surfactant as set forth in claim93

wherein the value of WO in said m xture of honol ogs of
sai d surfactant is between about 3.5 and about 6. 1.

I
1052 An A2 YRR Afddaiinas st ford! iardainp93 having 2

in clai aving a cal ci um content |ess

raté @arthlvontert. ot greatezrthan abast .25 moleSbal basis the total of
al koxyl at ed al kyl am nes. 103. An al koxyl at ed

alsowgatedialeramingse surfactant as set forth in claim 102

having a cal cium content |ess than about 0.05 nunber %
on said basis. 104. An al koxyl ated al kyl (et her) am' ne
surfactant as set forth in claim2103 having a cal

108 nAardikdeated alityl Etbenamirmsurfeaiant 85 st mmlnr@@ns 105 having a

105. An al ko yI at ed t her tant as
rase earthrantent §F%F|?ﬁr9§ﬁ‘i’\'é\é id“%le)cg’rnéﬁgg\aﬁgsisgnt ent not
greater than about 0.25 nole/Q basis the total of

al koxyl ated al kyl am nes. 106. An al koxyl at ed
al kyl (et her)am ne surfactant as set forth |

10 Angalkoyyiatedeietbencaine sagacionkas st iumg 43 ggherein
db | k
theupvaress AT ab et attrie IR Blbate it e

aver age nunber of carbon atoms in Ris greater than
about 12.

108. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 107 wherein
the average number of carbon atoms in R is at least about 14,

109. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 107 wherein
R is derived predominantly from tallowamine.

110. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 93 wherein
the difference between at least one of said tilt ratios for said surfactant and the
corresponding tilt ratio for said reference mixture is at least about 0.15.

111. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 93 wherein
the ratio of at least one of said tilt ratios to the corresponding tilt ratio for said
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108. An al koxyl ated al kyl (et her)am ne surfactant as

set forth in claim107 wherein the average nunber of
w@200bosw4as ons in Ris at | east about 14. 109. PEI/US2005/034186

al koxyl ated al kyl (et her)am ne surfactant as set forth

in claim107 wherein Ris derived predom nantly from

tal 1R ind! P i€ at least about
sl et e oo e e
1.di fference between at |east one of said tjlt ratios

for said surfactant and the corresponding tilt ratio

for said reference m xture is at |east about O0.15.

111. An al koxyl ated al kyl (et her)anm ne surfactant as

lfﬁft AhHikdkyl eala?hflge?ﬁe%ﬁﬁrﬁ surFi@anths setofor inl daist 93 wherein

e of 'sad tilt ratios to the corresponding_ tilt o i
theaddgpeé of peakinguz3 af saidtsurfactam is ot leashaheuthg number % higher
ratio for said reference rriféture is.at | east about

thanzhe degreqnf RerloRg| ofiseif HMRIANCEABMY & ne sur f act ant

as set forth in claim93 wherein the degree of peaking
S3 of said surfactant is at | east about 3 nunmber %

hi gher than the degree of peaking of said ref,ere]n_ce .
116 x Anratkoxylated Aikyl(atber)pairaisufagat a5 et g i claim 93 wherein

t@f;&ﬁg@gt&c@rég tOf)fé’g% iﬁgi%&iﬁ@éﬁﬁam g&& {9%(%] pggf)éé{ é]fgpeaking of
sfigefrais, ARALIDE g cadt Shdpeosncs Mixture s o

al kyl (ether)am ne surfactant as set forth in claim93
wherein the difference between the peaking index

L L000 oRl SeuT S Bk SEeRf A g whre
trgeé@ﬁfegéh@ %eg\ftﬂé 3 kg RidBR (W28 (53 foretiandurfactant and the

wherein the ratio of the peaking

phatday ifdd &) said 26benae mbdiice iswatfleastatiou $.@.he peaki ng
i ndex of said reference mxture is at |east about

1.05. 116. An al koxyl ated al kyl (et her)am ne surfactant

as set forth in claim93 having a di oxane craj‘1ter1lt.lg§s herei
11 harhrealkoxylaied Plsyi(ethen)anine éu%aﬁt@r\séééet forth In claim 93 wherein
trfaé,k {ogéé,t%%rgéaa'ﬁir?ge i REY 32 (E9 W sald Slrfadtant! td thePeaking index

of said reference mixture is at least about 1.05.

116. An alkoxylated alkyl(ether)amine surfactant as set forth in claim 93 having a
dioxane content less than about 400 ppm. .

117. An alkoxylated alkyl(ether)amine surfactant comprising a mixture of homologs

corresponding to the formula:

()x—(Y)y (2), R?
/
R——-N\
(X)x (Y)y' (Z)z' R3

¢y
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corresponding to the forrmula: (1) SUBSTI TUTE SHEGET

(RULE 26)wherein X, Y and Z are al kyl ene oxi de groups
w@owbasasng 2 - 3 carbon atons, X is one, eachP@f/U§2005/034186

y', z and z' is an integer independently varying from

0 - 20, the sumof (y + yl+ z + z1) > 1, each of R2

and R3 is independently selected fromthe group

consi sting of hydrogen, nmethyl and ethyl, and Ris

wirdreint X,0Y ndiA afe alkgleneredde grodpsaauﬂnadmgszt-lﬁearbdn Q@toms, X is
non-saturated al k royp contajning 12 - 22 carbon

l, .9
OREoRBCALY d¥Y 7AW ' oAl dNtegrridePentiaati ¥arying rom 0 — 20, the sum

of P56, 5 41501, Bocflo 27 OB oA AR08 1 the roup

cOhGSEME Bf hdiogenl BtktAy Aed el Wl Rds Qél@zfted%r@#ﬁ

containing 12-22 carbon atons, each A and Bis an
al kyl ene oxi de group, and Cis an al kyI ene group

(9 Seitar g prangriech 2oL BomSafitorst S, robipntaning 12 - 22

cé’nﬁ;‘n;‘étﬁ V%hdﬂ‘a%er eﬂ%ﬂ?ﬁ Pt el ,%a,l, Q%éﬁaféﬁula%‘ weight of at

lagast 200Pa3”d b23 is at | east about 1.90, where W is
between 4.5 and 5.5, the tilt ratio 23/323 is at | east
about 1.85, where W is between 5.5 and 6.5, the tilt

3 | east about 1.75, where W is
('[?255 ﬁg%ﬁ) é‘?’é'?é 1*,93"‘@535 the tilt ratio 23/ 23 is at |east
about 1.40, where V\Q{lj_soab@\:(/%_s(g% Ltheytilt ratio a23/
b23 is at | east about 1.42 e namber aver age

value of (2x + y + yormulatlli') in each of said

m xt f hono| o an i nteger ch that
where B 79 lae§r<on|via)grwbeé Egth'éaf@ehﬁr On-Fétﬂmtﬁgélalwl roup contammg
1P L ENBASRME, BPLPASA B 9alkyerfe 63dK group, and C is an
alkylene group containing 2~ 3 carbon atoms, a and b each varies from 0 -5, and c
is 1, further characterized in that, defining Wy as the number average value of (2x
+y+y +z+2):
where W is between 3 and 4.5, the tilt ratio a,3/B2; is at least about 1.90,
where Wy is between 4.5 and 5.5, the tilt ratio a3/B,s is at least about 1.85,
where Wp is between 5.5 and 6.5, the tilt ratio a3/B23 is at least about 1.75,
where Wp is between 6.5 and 8.5, the tilt ratio a,3/B»3 is at least about 1.40,

where W, is above 8.5, the tilt ratio a,3/PB23 is at least about 1.42

W is the number average value of (2x + y + y' + z + Z') in each of said
mixtures of homologs,

k is an integer such that (We-1) <k < We<(k + 1)

a, is the sum of the number percentages of homologs W fromi = 2to k
where W; is the number percentage of the homolog in which i equais the
sum of the number of alkylene oxide substituents (2x +y +y' + z + 2'),

B is the sum of the number percentages of homologs W; from i = k to
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where Wis the nunber percentage of the honolog in
which i equals the sum of the nunber of al kyl ene oxi de
wGeapso3ueEents (2x +y + yl+ z + z\ bi is the spem/o8200$1€34186

nunber percentages of honologs W fromi =k to
SUBSTI TUTE SHE6 t (RULE 26)infinity; and b2 is the sum
of t hafinigyband per cent ages of honologs W fromi = k+1

to infinity; b3 is the sum of the nunber percent ages

Of hogis age s _
Vi g g, OF 818 Humber bereniges of potfdiogs ¥ fofnlly ket to

- \N)]mﬁmiy, and V\,here R |s not of FOHTLH alll or

Formula V, the value of Wb in said m xtures of

honol fads thé sami of the hamban peicentigdsesStiorRofega W/ ﬂPémtIhQ-Z to

vinyl (poly)ethyl ene glycol content is not greater than

about'nﬁnm’: % 118. A stable herbicdal fornulation

whi ch conprises at | east one herbicidally effective

conpdlzad @nd GV HIO¥Ngne surfactant wherein said

surfactant conprises an al koxyl ated al kyl (et her) am ne

conprBisi a@m-f(k# B) eW{ijwiplands corresponding to the

formula: (1) wherein X, Y and Z are al kyl ene oxi de

grou@3&og§a4ﬂkm9)2w0]w&qr BRA atons, x is one, each
of y, yl, z and z1 is an |nteger |ndependently varying

WH&@F@S n%@of FB@Q PBr Mrrﬁu?ée 7, the a?&é of \ﬁ%o m%%?cf‘nﬁ)f(tures of

I'S I ndepen ent rom

I’n:nmﬂogs oﬁgaldfsuhﬁadtargesl at taastl315 and)/oetthy IvmW(l‘de)!ﬁetrgllene glycol
ted from (i a Ilnear or branched, sat urat

CHBF@’&A? UPBQE%P‘%’I N 2Rk Wentaai ni ng 12 - 22 carbon

atons and derived froma primry am ne having a

nol ecul ar wei ght of atleast 200, and

118. A stable herbicidal formulation which comprises at least one herbicidally
effective compound and at least one surfactant wherein said surfactant comprises
an alkoxylated alkyl(ether)amine comprising mixture of homologs corresponding to
the formula:

(X)x—(Y)y @), R?
/
R—N
\
(X)x (Y)y' (Z)z' R3
()

wherein X, Y and Z are alkylene oxide groups containing 2 - 3 carbon atoms, x is
one, each of y, y', z and Z' is an integer independently varying from 0 — 20, the sum
of (y +y'+z + 2') 2 1, each of R? and R? is independently selected from the group
consisting of hydrogen, methyl and ethyl, and R is selected from:

(i) a linear or branched, saturated or non-saturated alkyl group containing 12 - 22
carbon atoms and derived from a primary amine having a molecular weight of at
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(ii) a group of the formula: RI- O- (Aa - (B)yb-(Oc-
Formula Il where RL is a linear or branched,

W@ 206103460 or non-saturated al kyl group cont ai PCTYS2005/034186
12-22 carbon atons, each of A and B is an al kyl ene
oxi de group, and Cis al kyl ene group containing 2- 4
leasti®00, s, a and b each varies fromO - 5, and c is
1, further characterized in that either: the degree of
peaki ng (S3) of said m xture of honologs is higher

t.han th ree of, peaking obtained in a reference
(HyﬂﬁUbgség%ﬁSEBVBﬁ@'of Formula | ; and/or the peaking
i ndex, (W0/2) 1/2(S3pia iad_ 0 re¢ef _honol ogs is
hi gher than the peak?ngﬁ?ﬁgggaobﬁg negg%n a reference
m xture of honol ogs Bdrnfiglaritl a | ; and/or the tailing

i ndex bi 2 and/or the tailing index b23 of said
m xture of honol ogs is |lower than the correspondi ng

ifers 8% o B ¥ nfhed, Ao Bked SEnoR BbafGaldl oup containing
19588 St o @b B0 B0, ki 8 ks alene
group coatdiningiit-a4 carbonratamse beamehis each varies froin 06AB) and cis 1,
fSahe” Taeesee0an Thalcabigrs 1 requency di Stri buti on wi th
HHEGRLS Bt BB (5%) BPEHAI S0 e 0602 Y Bl e ceoree o

pefakingi abtaired inef raferareemhixtureof Kornblega bt Fokvula I: and/or
NaOH cat al yzed reaction of RNH2 with al kyl ene oxi de

thse peskihgdnasx, qvgd/z)wfqﬂsy oPSHIQIERENE dffrf&ﬁﬁélggsé gaogy:ggﬁg H;an the

psig at "a catal yst” concentration of 0.2 nu
peskipgrindex ebtainee éma referance o ofthoimlagscofitorbmia I; and/or
average value of (2x + y +y " + z + z1) in each of
tsextailing indexeB;» @ndfomthiectglingeindex B3 of said mixture of homologs is

lower than the corresponding tailing index B12 and/or the tailing index B,z obtained
in a reference mixture of homologs of Formula I; and/or

the tilt ratio ax/B12 and/or the tilt ratio azs/p23 of said mixture of homologs is higher
than the tilt ratio obtained in a reference mixture of homologs of Formula I where:

said reference mixture has the same value of Wy, the same frequency
distribution with regard to number of carbon atoms in the substituent R, and
the same identity of X, Y and Z as said surfactant wherein said reference
mixture is prepared by NaOH-catalyzed reaction of RNH, with alkylene oxide
conducted entirely under autogenous pressure up to 90 psig at a catalyst
concentration of 0.2 number % and a temperature between 160° and
180°C;

W is the number average value of (2x +y + y' + z + 2') in each of said
mixtures of homologs, and

k is an integer such that (W, - 1) <k < W, < (k + 1);

23 = the sum in each said mixture of the number percentages of the three
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k is an integer such that (W - 1) <k <W < (k + 1);

S3 = the sumin each said m xture of the nunber
w@encemispes of the threenpst preval ent honol oBST/US2005/034186

contained therein, Q is the sumof the nunber

per cent ages of honmologs W fromi =2 to k where W is

the f dPABrem. i N which i equal s

t he @&%{)greﬁ%&wﬁg@ggfmgﬁl ene oxi'de substituents

ber ol Shelstly O Sad plipbepypel erliafes BEhBindlcts WHITRR | 5 2 to k

IS t{iRerdIDY, ¢ tHdAumMBbER perdeptag b tes hofmolagrivl whikhWequals the

fromi = k+1 to infinity. b3 Is the sumof the numper ,
per csumafdbedfurnbendhbalkylene oxisia substibuendsi 6% miY Yok Z + 2
= b2 + [(k+l) - W] W; and b23 = b3 + [(k+1l) - )

W] VR thehstm Bf ithe moimber peocentages bf homalkagsn from i ek to
value of Wb in said mxtures of honol ogs of said

surfliN8®E is at least 3.5 and/or the vinyl

pol yet hyl ene gl ycol content is not greater than_about

4 wt B, b6 theisum Af shamusnbes psresniages 6f PamalogmWa froget = k+1 to
forthf,i q}YCl aim 118 further characterized in that,

wher BMRI%Ys not of Formula Il or Formula V, the val ue

of W in said mxture qQf honol Qqgs of .sai d,surfagtan

Cs abs ISt SUm G5 AN TopTbex Ry GtaoRs ph honpiges WEFoRTk +2 to
forn‘g.lf@ﬁgyon as set forth in claim 118 wherein the

val u W in said m xture of honol ogs of said

surfactant | t t .three. 121. A stable herbicidal

f or nﬂ?%?i%n'l'zg‘ﬁ’s_ekﬁ&g‘flfh in claim 118 wherein the

val ue of in,said mxture of honol ogs of said

sur f Bex an 2#5@#%1)@@01\&&5?"‘@22. A stabl e her bi ci dal

formul ation as set forth in claim 118 wherein the

val uB2oF ﬁﬂb‘*‘i[a('éh)‘d%] kit.-e of honol ogs of said

surfactant is at |east 4.0. i .
when Ris not of Formula III or Formula V, the value of Wy in said mixtures
of homologs of said surfactant is at least 3.5 and/or the vinyl polyethylene

glycol content is not greater than about 4 wt. %.

119. A stable herbicidal formulation as set forth in claim 118 further characterized
in that, where R is not of Formula III or Formula V, the value of Wq in said mixture
of homologs of said surfactant is at least three.

120. A stable herbicidal formulation as set forth in claim 118 wherein the value of
W, in said mixture of homologs of said surfactant is at least three.

121. A stable herbicidal formulation as set forth in claim 118 wherein the value of
W, in said mixture of homologs of said surfactant is at least 3.5.

122. A stable herbicidal formulation as set forth in claim 118 wherein the value of
W in said mixture of homologs of said surfactant is at least 4.0.
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SUBSTI TUTE SHE 61 T (RULE 26) 123. A stabl e herbici dal
fornmul ation as set forth in claim 118 wherein the

WO 200603413F9 W in said m xture of honol ogs of saPdI/US2005/034186
surfactant is at least 4.5. 124. A stabl e herbicidal
formulation as set forth in claim 118 wherein the
value of WD in said m xture of honol ogs of said
surfactant is at least 5.0. 125. A stabl e herbicidal

1) 330 8 BBl - APR38R the vl o
W(?Hgé\{ﬂtrﬁ&tuﬂesoﬁﬁomél%& of shid Sfactdntsibakll€adier.bi ci dal
ornulatiron as set forth in claim 118 wherein the

value of W in said mxture of honol ogs of said
surfactant is at |least 6.4. 127. A stable herbicidal

L3 R BB o4t & P S5 o the value o

WEi, %@gt.ﬂg%ﬁeg?@gmsm@s Jpeyid Surfackast iskeueash 510, 128. A

rofmul ation as set forth in claim
118 having a calciumcontent |ess than about 0.01
wt.% basis the total of al koxylated al kyl am nes. 129.

s} abl rRi_ci ' et i ;
155,50 A SRR R ALY SR8, UL it e o
WQ'h Saiddnidstesof Hatolofs Df shidesurfadvart igalt Iéastfbat i on as
set forth in claim 129 having a cal ciumcontent |ess

than about 0.02 wt.% on said basis. 131. A stable
herbicidal fornulation as set forth in claim 118

Vi d i ﬁﬁﬂ%ﬁ i VvAR&HdIn the val f
1%?2%%%@8%&@5@%?#} e oc?g?s g?é gl rg%?éaltnﬁegglakyl arrinnese. value @
Wi &2 sail abebtecofhiesrhbligd of shiok surfadtantnisat least Gérth in

claim 131 having a rare earth content |ess than about

0.1 nole % on said basis. 133. A stabl e herbi ci dal
fornmul ation as set forth in claim 118 wherein the

12"‘)feﬁ\$‘€%_84{13§§fcio%i gmlﬁéeﬁ%rﬁéé? g8t forttRin dain @aBevhéreinthe value of

abou erbicidal formulation as_set
W G shidi mixtUes of HaRologs ofisaid swrfackantaigdetweeer@best 3.5 and about
c1:ar bon atons in Ris at |east about 14.

128. A stable herbicidal formulation as set forth in claim 118 having a calcium
content less than about 0.01 wt.%, basis the total of alkoxylated alkylamines.

129. A stable herbicidal formulation as set forth in claim 128 having a calcium
content less than about 0.05 wt.% on said basis.

130. A stable herbicidal formulation as set forth in claim 129 having a calcium
content less than about 0.02 wt.% on said basis.

131. A stable herbicidal formulation as set forth in claim 118 having a rare earth
content not greater than about 0.25 mole%, basis the total of alkoxylated

SUBSTITUTE SHEET (RULE 26)



135. A stable herbicidal formulation as set forth in
claim 134 wherein Ris derived predom nantly from
wo 20060389 ne. 136. A stabl e herbicidal fornul ap¢DOSHE5/034186
set forth in claim 118 wherein the value of W in said
m'xtures of honol ogs of said surfactant is at |east
aﬁ%’% tor the vinyl polyethylene glycol content is
greater than about 4 wt. % 137. A stable
herbi ci dal fornmulation as set forth in claim 136
wherei n the di oxane content in said m xture of

132{‘&' 2001e RercdaliorBnRER s et B el 3] hvneere earth
pff!ésksqrnsﬁ'dbbu@bffﬁtdlée/o g@awsg gnd at |east one
sur actant whereln said surfactant conprl ses a m xture

of honol ogs corresponding to the formula: (X) (Y)y
(2)2 R RN (X)x CY)y (2 z'- -R3 (I) SUBSTITUTE SHE T

1§§U:7\a§t§8fegm§rb?éla;al§8&g@ﬁg 86 s tiou%luarq gﬁfﬁ Rsthe average

nMéhvbe? of@drtoh ét@n@m‘@‘ié@%’atéﬁ%ﬂ iy y varying from

20, the sumof (y + yl+ z > each of R2
and R3 is independently sel ect ed fromthe gr oup
consi sting of hydrogen, nethyl and ethyl, and Ris

13819645} 0 oy s 3o AR S B3 Rl e vers

naindep of aarbder ateat IR & [RastEHOUtarM. ne having a
nol ecul ar wei ght of at |east 200, and (ii) a group of

the formula: Rl- O- (Aa- (Bb -(Qc- Formula |11
where R1 is a |linear or branched, saturated or
13mnAsstablecherbicidat yorngulatipn assebifartingn claim 134 wherein R is derived

predominantly from tallowamine.

136. A stable herbicidal formulation as set forth in claim 118 wherein the value of
W, in said mixtures of homologs of said surfactant is at least 3.5 and/or the vinyl
polyethylene glycol content is not greater than about 4 wt. %.

137. A stable herbicidal formulation as set forth in claim 136 wherein the dioxane
content in said mixture of homologs is less than about 400 ppm.

138. A stable herbicidal formulation composition comprising at least on herbicidally
effective compound and at least one surfactant wherein said surfactant comprises a
mixture of homologs corresponding to the formula:

O})x (Y)y (2), RZ
R—N

\

(X)x (Y)y' (Z)z' R3

@)
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8-22 carbon atons, each of A and is an al kyl ene oxi de

group, and Cis al kylene group containing 2- 4 carbon
wW@aL@a®3445 and b each varies fromO - 5, and c PGI/1S2005/034186

further characterized in that, defining W as the

nunber average value of (2x +y +vy'" + z + z1) : where

it 2543 35 g 2L i g 1
orld, 'ehch ®F 'yoya%3éncb23s laﬁ iftegee mde;mkmlehtli V%B,ung/lﬁm OWQ 20, the sum

I'$ betweén’'s5.5 and the ti ratio 02

oflt(yi'fsty attmﬂrtz )gfrsbeam(gfé’\zwnd 8 I!fem@@ﬁn@e@t ﬁ%zle@ed fremdhe group
1]t ratl 2
consiskip 8 yaodhn, dretvf afl el it ROl sefectel mBRELE v

apout 1.42 W is the nunmber average val ue of (2x + y +
y' +z +2z") in each of said mxtures of honol ogs,
(i) & linsar ot beechedicdattiaied Ovdonysaturated atkyk g(&uprcqotagnng 12-22

is the f th nb
CatboRraroms Ansekvaddram v PREEDY TR eV inget BIE S Weight of at

t g in which i equals the sum of the nunber of
Ie%&%}ﬂgr?@dgm de substituents (2x +y + yl+ z + z1)., bi

is the sumof the nunber percentages of honol ogs W
__froml = k to infinity; and SUBSTI TUTE SHE?ET ( RULE
(ii¥@)droup dflthesfunmuia the nunber percentages of honol ogs

W- fromi k+1 to,jnf b sum of th

nunber percent ages % Qno(ltpégs %)bfrgﬁfck + 2to °

infinity;, @3 = Q %Ty)w ;o b =Db2 + [(k+l) -

VO] WK and 23 = b3 STTTRAD) - Wo] Wk+1 . 139, A stabl e
whefdRt st linéa orbrahtcled, aatsated or nonksatetatednaliyBgroup containing

wherei n the val ue of
8-22 carbon atoms, each of A and is an alkylene oxide group, and C is

alkylene group containing 2- 4 carbon atoms, a and b each varies from 0 — 5, and ¢
is 1, further characterized in that, defining Wo as the number average value of (2x

+y+y+z+7):

where W, is between 3 and 4.5, the tilt ratio az3/Bzs is at least about 1.90,
where W, is between 4.5 and 5.5, the tilt ratio azs/B; is at least about 1.85,
where W, is between 5.5 and 6.5, the tilt ratio az3/B2 is at least about 1.75,
where W, is between 6.5 and 8.5, the tilt ratio as/Bzs is at least about 1.40,
where Wo is above 8.5, the tilt ratio a3/Bs is at least about 1.42

W, is the number average value of (2x +y +Yy' +z + 2') in each of said

mixtures of homologs,
k is an integer such that (We-1) < k < Wo < (k + 1)

a; is the sum of the number percentages of homologs W; from i = 2tok
where Wi is the number percentage of the homolog in which i equals the
sum of the number of alkylene oxide substituents (2x +y +Yy' +z+ "),

B; is the sum of the number percentages of homologs W; from i = k to
infinity; and
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W) in said mxtures of honol ogs of said surfactant is
at least 3.5 and/or the vinyl polyethylene glycol
W@ ovbesM459 S not greater than about 4 wt. % 14PCT/BS2005/034186
stabl e herbicidal fornulation as set forth in claim
139 wherein the di oxane content in said m xture of
honol ggfs the .09 of the Auafbrrtp tBges f-ﬁémoﬁb "WEfDM i = k+1 to
for preparing al koxylated al kyl (ether)am ne
formuinfinity) : (1) wherein Y is an ethyl ene oxide group,
X and Z are al kyl ene oxide groups containing 2 - 3
car bof; istthessunx of theonamben percdntyges/of hamaltdsalj ok +2 to
i nteger |ndependently varying fromO - 20, the sum of
(y + WiNiYz + z') > 1, each of R2 and R3 is
i ndependently sel ect ed fromthe group consisting of
hydr o@ar= Goet (Wb —WViethyl , and R is selected from
(i) a linear or branched, saturated or non-saturated
al kyl Bgr supy e,»c[lﬁk-al)ﬂ-n/yg]m;-anﬂz carbon atons and
derived froma primary am ne having a nol ecul ar wei ght
of atB§HB§II+T¥.(kE-1$HEW‘5]WBHL_E 26) | east 200, and (ii) a
group of the rmul a: - 0- (A - (Bb -(C CFormula
1l where RL is a linear or branched, saturated or
non- sat urated al kyl group containing 8-22 carbon
13%nA statie meoblcﬁahfm‘rrmlatmmas aetkfidrimin daind 38 whareirath@ value of

adY S EsE o ign of Sayd burfactartas a leaseShand/or the vinyl
ﬂlxﬁ&ﬁz@n@% aPIE%net%: ‘?gn'tér? gé*‘c%%r ?sdr?%g: %Q?é t he
forrrula 1l XH RN
140. A stable herbicidal formulation as set forth in claim 139 wherein the dioxane
content in said mixture of homologs is less than about 400 ppm.

141. A process for preparing alkoxylated alkyl(ether)amines of formula (I):

X (Y)y (2), R?
/
R—N
(X)x (Y)y' (Z)z’ R3

€y

wherein Y is an ethylene oxide group, X and Z are alkylene oxide groups containing
2 - 3 carbon atoms, x is one, each of y, ¥', z and Z' is an integer independently
varying from 0 — 20, the sum of (y + y' + z + 2') = 1, each of R? and R3 is
independently selected from the group consisting of hydrogen, methyl and ethyl,
and R is selected from:

(i) a linear or branched, saturated or non-saturated alkyl group containing 12 - 22
carbon atoms and derived from a primary amine having a molecular weight of at
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\' XHwith (v) noles of ethylene oxide at a tenperature
| ess than about 1300C to yield an al koxyl at ed
w@bkdogharrsne or et heram ne product correspondi NRCT/US2005/034186
formula (I1V) (X) H(X) (Y)y- H-N+ v(Y) . RN\ \ (X
H(X) (Y)y- H(IV) 2 +y +yl =2 + v whereinv is at
Ieéﬁafdo t 1.142. A process as set forth in claim 141
erel’n e reaction of the conpound of formula (I11)
with al kyl ene oxide is conducted in the absence of any
functional proportion of an alkali netal catalyst.
(ilagroppifdbedermulaset forth in claim142 wherein the
reacti on of the congound ofpvforpma a (A1) wth
al kyl ene oxide is ggnd cte )Fn @ a&ds:%nce of any
functional proportipgrmeliladIliew s acid catal yst. 144. A
process as set forth in claim 143 wherein the reaction
whére Rbiscalipeamat bifantbedpdaturated prwonksaduiaied alkybgraup containing
i.s conducted in the abs e of _any functional -
8 RR0POR GHOE, SPALGA RAL B By lansaoxida GESn, ek dsalklene
< _ i . . e .f. . )
oSl 2o ? AR S A b LR TRFES ta ¢ Syahd cis 1, and
al kyl am ne or etheram ne corresponding to the fornul a
RNH2 wi th an al kyl ene oxide in a nolar ratio of at

thieqerocesthempiising! es al kyl ene oxi de per nole of said
al kyl am ne or etheramne to yield an internedi ate

(rer) (Xyx-H

contacting an alkoxylated alkylamine or alkyletheramine corresponding to the

formula III

XH

XH

with (v) moles of ethylene oxide at a temperature less than about 130°C to yield an
alkoxylated alkylamine or etheramine product corresponding to formula (IV)

(X)—H (xj—(Y)y—H
R—N + wWY) —» R—N
(X)—H (X)—(Y),—H
av)

2+y+yl=2+v

wherein v is at least about 1.
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RNH + (X) RN (X)x-H (Il) (pi) 146. A process as set
forth in claim 145 wherein the distribution of

whewolodgsd i n t he product of formula |V conpri SBGT/HS2005/034186
m xture of honol ogs, and the peaking index,
(W/2)1/2(S3) of said m xture of honol ogs is higher

h . . t . c :
e A plctRsS 28 SRt i Lt S iRl 8 ARG te'bound of
forhida SEITE witheallegleng octids isi domtiuctedvinttherabgance b anyforctional

of carban atons in the substituent R and the sane
propastien ©f agralikali medalcatalyst.-sai d surfactant wherein said

reference mxture is prepared by NaOH catal yzed

reaction of RNH2 with al kyl ene oxi de conduct ed

148ntA t%ﬁidéssl RYeEt AHIPIEORIM 1A205REN e PedcBiBREIMhE'®nfound of
1500C, where: W 1s the nunber average value of (2x +'y

formula €I1Z) with1glkylene axldeois coaddctiedxnithe abséntmobapy functional
and,.S3 = the sumjn each said m xture of the nunber

ProRartian Of dkevyp achLthﬁﬁgg nost preval ent honol ogs

contained therein 147. A process as set forth in claim
145 further conprising reacting the internmediate (1V)

144y tAhprodesaddistt forth imolbirs 148 whdreiretiee mactoniof the@ompound of
presence of an alkali catalyst to yield the desired
formuta(113) wikalkyleae qxide is gandectgdda e apsengerof any functional

+yty1+z+712+y -+ C and v i ndependently

Pro%é%?%@&ﬁ?ﬁ‘ﬁ%ﬁ %és-%ﬁl%tﬁ&?%s of al kyl ene oxi de,
provided that u+v is greater than or equal to 4. 148.
A process as set forth in claim 147 wherein the

145l # procass as sef fartnisl dagien iLA1 twhergiropaparatiort of said 2ompound of

wherein. t he .peaki ng i ndex, (W/2) 1/2(S3) of said
Form“i?ﬁ:[‘gc‘empﬂg% ogs i s higher than the peaking index
obtained in a reference m xture of

contacting an alkylamine or etheramine corresponding to the formula RNH, with an
alkylene oxide in a molar ratio of at least about y moles alkylene oxide per mole of
said alkylamine or etheramine to yield an intermediate (III)

COx—H
R—NH, 1+ u — R—N

NO)x—H
), an

146. A process as set forth in claim 145 wherein the distribution of homologs in the
product of formula IV comprises a mixture of homologs, and the peaking index,
(Wo/2)Y*(23) of said mixture of homologs is higher than the peaking index obtained
in a reference mixture of homologs of Formula I having the same value of Wy, the
same frequency distribution with regard to number of carbon atoms in the
substituent R, and the same identity of X, Y and Z as said surfactant wherein said
reference mixture is prepared by NaOH-catalyzed reaction of RNH; with alkylene
oxide conducted entirely under autogenous pressure at a temperature of 150°C,
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honol ogs of Formula | having the sane value of W the
sane frequency distribution with regard to nunber of

W@ 2006084484 ons i n the substituent R and the sam@I/US2005/034186
identity of XY and Z as said surfactant wherein said
reference mxture is prepared by NaOH catal yzed

wﬁ&%cti on of RNH2 with al kyl ene oxi de conduct ed
entirely under autogenous pressure at a tenperature of

7y o FEE nynfek Bk VS br RAELY FUFE i i achet said
26) %M@fegsofq{orﬁﬁlggé,oﬁﬁ and S3 = the sumin each said
m xture of the nunber percentages of the three nost

pre el l; i j .
o Tt TS €At QB npRte SRt Mumpéf perkfitdtied bithe three
der imest prevalenbhoirsdogs conttaipedythiebaihene gl ycol . 150.

The product of claim30 wherein said (poly)ethyl ene

gl ycol derivatives conprise vinyl polyethylene glycol.

14900 PGS et roGh if T 145 1B g peagging the
inﬂ\%h?ﬂn)é@_talﬁa‘ |(Wﬂh>(ﬁ9'addﬁ§:|?hal Htﬂ?ﬁggldlkgten_@f ox§d@inmZpresence of an

erein said (J)ol y)ethyl ene gly erivatives

alkadigatalyst &0 yigld thel desited finad atloxylated atkyl ammiiree prazhct (1)

of claim 33 wherein said (poly)ethylene glycol

derivatives conprise vinyl polyethylene glycol. 154.

The product of claim34 wherein said (poly)ethyl ene

gl ycol derivatives conprise vinyl polyethylene glycol.

155. (Khe—+¢Y Hon of claim 45 havi ngpe—e{Yye—poiZir—

at | e%(/st 5C) i gher than that of substg( iall yvsi m IZa)r H

gRy-phpsat e fornul at ipnﬁ(zlzont ajni ngp-asya surfactant
on- peaked et hoxyl at ed

conmponent, conventiona
al kyl };(t he 91m neg§ having the sane di _buthon_of o\ 1
carb %-cham Ieng?h, and average EO c?@' Igmjth (2)2 H
prepared via

(D

24y+yl+ztzi=2+v+w

each of u and v independently represents from 0 — 10 moles of alkylene oxide,
provided that u+v is greater than or equal to 4.

148. A process as set forth in claim 147 wherein the distribution of homologs in the
product of formula I wherein the peaking index, (Wo/2)Y 2(=3) of said mixture of
homologs is higher than the peaking index obtained in a reference mixture of
homologs of Formula I having the same value of Wy, the same frequency
distribution with regard to number of carbon atoms in the substituent R, and the
same identity of X, Y and Z as said surfactant wherein said reference mixture is
prepared by NaOH-catalyzed reaction of RNH, with alkylene oxide conducted
entirely under autogenous pressure at a temperature of 150°C, where;

W, is the number average value of (2x + y + y' + z + Z') in each of said
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conventional base catal ysis. 156. The fornul ati on of

cl aim 155 having a cloud point at |east 7C higher than
W b@b/0dfsssubst antial ly simlar gl yphosate for e HUSZINS034186

contai ning, as a surfactant conponent, conventi onal

non- peaked et hoxyl ated al kyl (et her)am nes havi ng

t hesapRud sdfrﬁé;,%,bgg' &g carbon-chain length, and

average EO chaln Iength prepared via conventional base

cat si P f j '
ai &3 o BMin St S ApERt oftherh BBl BelteRERuR of the three
pol yabstyprenalept hoatolodSontainedsieteint ant of claim 117
wherein said (poly)ethylene glycol derivatives
conprise vinyl polyethylene glycol wherein the
concentration of (poly) ethylene glycol derivatives is

149 sEhe preduds ¢f claimw9 wmexeig_saldqépém)yetb\deaaglyml dedvatives

118. wherei n said (rol t hyl ene gl ycol derivatives
COW‘Q@%Q‘W%}S%&I ?'ene gl ycol . 160. The
formul ati on of claim 143 wherein said (poly)ethyl ene

gl ycol derivative conprise vinyl polyethylene glycol.
150. The product of claim 30 wherein said (poly)ethylene glycol derivatives

comprise vinyl polyethylene glycol.
151. The product of claim 31 wherein said (poly)ethylene glycol derivatives
comprise vinyl polyethylene glycol.

152. The product of claim 32 wherein said (poly)ethylene glycol derivatives
comprise vinyl polyethylene glycol.

153. The product of claim 33 wherein said (poly)ethylene glycol derivatives
comprise vinyl polyethylene glycol.

154. The product of claim 34 wherein said (poly)ethylene glycol derivatives
comprise vinyl polyethylene glycol.

155. The formulation of claim 45 having a cloud point at least 5°C higher than
that of substantially similar glyphosate formulations containing, as a surfactant
component, conventional non-peaked ethoxylated alkyl(ether)amines having the
same distribution of carbon-chain length, and average EO chain length prepared via

conventional base catalysis.

156. The formulation of claim 155 having a cloud point at least 7°C higher than
that of substantially similar glyphosate formulations containing, as a surfactant
component, conventional non-peaked ethoxylated alkyl(ether)amines having the
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same distribution of carbon-chain length, and average EO chain length prepared via

conventional base catalysis.

157. The surfactant of claim 88 wherein said (poly)ethylene glycol derivatives
comprise vinyl polyethylene glycol.

158. The surfactant of claim 117 wherein said (poly)ethylene glycol
derivatives comprise viny!l polyethylene glycol wherein the concentration of (poly)

ethylene glycol derivatives is less than about 4 wt.%.

159. The surfactant of claim 118 wherein said (poly)ethylene glycol
derivatives comprise vinyl polyethylene glycol.

160. The formulation of claim 143 wherein said (poly)ethylene glycol
derivative comprise vinyl polyethylene glycol.
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