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This i nven%ogr?/o?‘glz'at es to anionic al koxyl ate surfactants aftfF¥4UIHE630 yse

in preparing aqueous 5 polyneric dispersions. Noni oni ¢ al koxyl at e
surfactants have been known for many years and they have been used in

many industrial applications including-the preparation of aqueous polyneric
di spersi ons. These non-Jj oni ¢ al koxyl ate surfactants typically consist of
a hydrophobic portion or chain which is 10 covalently bonded to a

pol y(oxyal kyl ene) chai n, AONIGALKQXV(ARR SURFAGTANThi ch provi des

t he hydrophilic portion of, the surfactant. W91/ 13849, the entire
contents of which is incorporated by reference, discloses fatty al cohol

al koxyl ate surfactants in which the fatty al cohol chains contain a pair of
conj ugat ed doubl e bonds 15 havi ng opposite geonetric isonerismwhich are

reactive Thisdiresntios irelatepts gnienic alkbkylbate siifgsants and SUhtiz Ak FrepirgdRBesided
as bei 219 usleful, s st.abilisers in the preparation of aqueous di spersions
of filnPfB? #10% pol yrrers. In certain aqueous dispersions

of pol yneri sation preparations the solely nonionic characteristics 20 of
these stabilisers neans that relatively high levels of stabilisers are

requi red Nonioaicualkekylate surfaotanpicitade béeh Iwn fofl niahy fedpfiifid G have/ed BIEPIHS
di spersions. This may add to the raw material costs of such di spersions

and/ or caWay igd anplications includiag thetnrepprationafisqueans polymerie dispersionsy These
properties,n.: | ' | els. o er, S0l ubl.e speci.es such as
a1y et doniontt SR Sultabed Bl ¥Ghsh; B0 YFeRRR: Bivein R amel WREER
i mi t atlbocxsvalentlp borddsb mg;ol;@@@laﬂ?&ﬁé} cHalY, e§peorly gol%'wxy&hﬂbﬁe‘;, Which lpASvidéy
surfactants | ower_tenperature polynerisation is often requifed to provide
di spersi oﬁ§hydrwlﬁppﬁwm@ﬂlﬁ%‘fféﬁa@oagul um These | ower tenperatures nay

result in extended processing tine and hence increased manufacturing
costs. The use of small anmounts of anionic surfactants in conbination

Wi th t hesWQg1/13848)fthe diftife écabénts of which is incorporated by reference, discloses fatty alcohol
alkoxylate surfactants in which the fatty alcohol chains contain a pair of conjugated double bonds

15 having opposite geometric isomerism which are reactive in dispersion polymerisation. These
surfactants are described as being useful as stabilisers in the preparation of aqueous dispersions

of film forming addition polymers.

In certain aqueous dispersions of polymerisation preparations the solely nonionic characteristics -
20 of these stabilisers means that relatively high levels of stabilisers are required to be used to
prepare the desired fine particle size aqueous dispersions. This may add to the raw material costs
of such dispersions and/or cause a degradation in resulting film properties, especially properties
associated with high levels of water soluble species such as early water resistance. The solely
nonionic character may also result in limitations in processing conditions. For example, with this
25 class of surfactants lower temperature polymerisation is often required to provide dispersions
with low levels of coagulum. These lower temperatures may result in extended processing time

and hence increased manufacturing costs.

The use of small amounts of anionic surfactants in combination with these prior-art non-ionic
30 stabilisers is capable of producing the desired small particle size dispersions while maintaining

the desired low levels of non-ionic stabiliser. However these polymer dispersions suffer from



30 stabilisers i's capable of producing the desired small particle size

di spersions while maintaining the desired |low | evel's of non-ionic

st abi | i serywoldepsessr these pol yner dispersions suffer from per/auss/oos2o

- 2- probl ens commonly associated with the use of conventional anionic
surfactants. These include residual water sensitivity in filns formed
from such aqueous di spersions, intolejance to pol yval ent species and

f oam ng. 5 The al kyl phenol hydrophobe has exceptional adsorption onto
hydr ophobi ¢ surfaces and therefore general ly has superior performance to
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t hought to be environnmental |y unfavourabl e due to their poor
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the neth(a group in certain copol'ymer 1 sat
reactionstoxicity. It is an object of the present invention to overconme or at
| east all eviate one or nore of the 25 problens associated with the
stabilisers described in the prior art. '

Anionic alkoxylate surfactants are claimed in US Patent 4,939,283 by Yokota et al. These

15 surfactants are typically prepared by reacting a hydrophobe such as nonylphenol (1 mole) with
allyl glycidyl ether (1 mole) and condensing ethylene oxide (10 - 50 moles). The terminal
hydroxyl is then converted to the sulphate ester, phosphate ester, sulfosuccinate half ester or
sulfosuccinate diester. Salts of these species are included and these are the alkali metal,
ammonium and low alkanolamine salts. These surfactants offer some improvement in colloidal

20 stability. However, in certain applications they appear to be less useful and it is speculated that
this may attribute to the relatively low reactivity of the meth(allyl) unsaturated group in certain

copolymerisation reactions.

It is an object of the present invention to overcome or at least alleviate one or more of the

25 problems associated with the stabilisers described in the prior art.
Accordingly the present invention provides an anionic alkoxylate surfactant of the formula I

n f cl:R' I' \
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Accordingly the present invention provides an anionic al koxyl ate surfactant

of the fornula | 30 [err]

- 3- WRO VOHTs a di- or tri- unsaturated CJerr] strai gHET/8P #0453t hed
hydr ocarbon chain, at |east two doubl e bonds of said unsaturated chain
bei ng conj ugat ed and exhi biting opposite geonetric | someri sm ms or
1; 5Yis OorNR; each R is ind8pendently selected from hydrogen,
Clerr]al kyl and phenyl ; nis | to 50; and OX is an ani onic group

selected fromthe group consisting of acids or salts of sulphate,
phosphat e whetd Blis ai-corrteis wosatwated a5, estraight tobramabied 2Wdronarbem thain, at least two

car boxyet hyl | kenyl sugci nat e, t hal at e, oet.hy.l , ) .
S sl pho- Sbba ks bt FAS GoBicaisd shyih beips Soavge(Et and PEriaiis opposite geometric
Pr ef er abl y sx§lurfact ant has an R group of the follow ng structure:
[err] 15 ere Kis 8 or 9. Preferably Ris a surfactant

accor di nglmnst(boxc] aim1l wherein Ris derived fromlinoleyl or Iinolenyl

al cohol or acid al koxyl ati on of said al cohol or acid. 20 The
[err] 5 Yisf), g’*may be the sane or different.

each R’ is independently selected from hydrogen, C,; alkyl and phenyl; nis 1 to 50; and

OX is an anionic group selected from the group consisting of acids or salts of sulphate,
phosphate, sulphosuccinate, succinate, carboxymethyl, maleate, carboxyethyl, alkenylsuccinate,
phthalate, sulphoethyl, 3-sulpho-2-hydroxypropyl, sulphopropyl, oxalate and citrate.

10
Preferably the surfactant has an R group of the following structure:
CH,-(CH,),; x~-CH=CH-CH=CH-(CH,)«-
15
where Kis 8 or 9.
Preferably R is a surfactant accordingly to claim 1 wherein R is derived from linoleyl or linolenyl
alcohol or acid by alkoxylation of said alcohol or acid.
20
]
The (cw CH o —) units may be the same or different.

Preferably at least one R’ on the or each -(CHR’-CHR'-O)- unit is hydrogen. More preferably
25 both R’ on the or each -(CHR'-CHR'-O)- unit are hydrogen.

Preferably OX is sulphate, phosphate, sulphosuccinate, carboxymethyl or a salt thereof.

Preferably the salt is an amine, ammonium or alkali metal salt.
30



Preferably at | east one R on the or each -(CHR -CHR -O) - unit is hydrogen.
More preferably 25 both R on the or each -(CHR -CHR -"O - unit are
hydr ogen. wo9snréef erably OX i s sul phate, phosphate, sul phestioedisnetR.

carboxymet hyl or a salt thereof. Preferably the salt is an am ne,
amoni um or al kali netal salt. 30

-4- The surfactant of formula J4Ls preferably derived froma fatty

al cohol such that mis 0. .The surfactant may al so be derived fromfatty
acid esters, fatty amnes, and fatty acid am des. \Were Yis NR, R is

pref er abl Yhéls@actdid of formpla 'R ﬂré?éﬁﬂfl:)': %ﬁggﬁ ﬁ%h\?ﬁg&}t@%&?&ﬁgﬁ&ﬁ; 2 th Yol G 2N

aqueous d;lsﬂgerm on of polyneri'c par rsion i

for med i nsurfactaptmayaiso be dérived fivatfatty aidestersytattyt antifiesa and ity a8idlaenidésa tWhere
surfactang,. descri bed aboye. Preferably the polymer dispersion is
pr epar ed gﬁ%ﬁi’éﬁ‘%ﬁf?@*@?&%ﬁmn of addition 10 pol yneri sabl e nonomner.
Preferably the addition polynerisable nononer is an ethylenically

unsat ur at ed nononer. Preferably the polymer dispersion is fil m f or i ng

at or néaTheirvestidn prowjles it an altevhitive!fofin an FgpEduRNidpetiich 6f pEhyinefid Phrticles
pl asti ci seLs_. . 1%6 . _The aqueous, di spersion nay al so be prepared 33;
di sper si oWhereinsthe dispessionits fmmed inthe presence of wistabilisingamonnt of anionie alkoxidatet he

use of anﬂk%&&?&&b%ﬁ%@&e. as descri bed above as a stabiliser in

Preferably the polymer dispersion is prepéred by addition polymerisation of addition
10 polymerisable monomer. Preferably the addition polymerisable monomer is an ethylenically

unsaturated monomer.

Preferably the polymer dispersion is film forming at or near ambient temperature with the
optional use of external plasticisers.
15 '

The aqueous dispersion may also be prepared by dispersion of a condensation polymer.

The invention also provides the use of an anionic surfactant as described above as a stabiliser in
the preparation of an aqueous dispersion of polymeric particles, or as a substitute for
20 alkylphenol based surfactants in the preparation of aqueous dispersion of polymeric particles

and coating compositions.
DETAILED DESCRIPTION OF THE INVENTION

25 The anionic alkoxylate surfactants of the present invention can be prepared by first forming
alkoxylate product on a suitable hydrocarbon chain and then converting the hydroxyl group to
an appropriate anionic species. Preferred hydrocarbon chains are the fatty chains of unsaturated

faity alcohols. The preferred alkylene oxides are ethylene oxide.

30 Aswell, as for example, condensing fatty alcohol with ethylene oxide, other alkylene oxides can

be used either alone or as a mixture. For example, a random co-polymer of ethylene and



t he preparation of an aqueous di spersion of polyneric particles, or as a
substitute for 20 al kyl phenol based surfactants in the preparation of
aqueous di ¥RP¥YTER of pol ymeric particles and coating CREPAYPI/ASPE.
DETAI LED DESCRI PTI ON OF THE I NVENTION 25 The anioni c al koxyl ate
surfactants of the present invention can be prepared by first formng

al koxyl ate product on a suitable hydrdcarbon chain and then converting the
hydr oxyl group to an appropriate anionic species. Preferred hydrocarbon
chains are the fatty chains of unsaturated fatty al cohols. The

pr ef er r ed patplylene oride canibsused cAlérhativelye Blyélo@koxylatdcdiblyiiir lcoulbel REpLELHP! €.
condensing fatty al cohol with ethylene oxide, other al’kyl ene oxi'des can
be used ei %Wé?&ﬁ]@%ﬂ%l withifor expaplerpropyieasern tutylene eadipandcthemcondensing f

ethyl ene and a4duct wi

. .. . . -5-
propyl ene oxi de can th sthyleng oxjde, e?%\?gﬁc’ifylﬁn%q Bradugts, &30 he,phtaingd, ffamdhe
coul d be proapspoading\sters, ahineSind Bdgési Ng a fatty al cohol with, for exanple,
propyl ene or butyl ene oxi de and then condensi ng this adduct with

et hyl en® oxide. Sinilar al koxyl ati on products can be obtained fromthe
correspongj ( ] nes_and .am de The fatty al cohols that are
preferred ‘%‘gf@ gatﬁﬁ%lg% ﬁgﬁ %‘g P%ﬁ?%qcﬁr % a‘elsq lr‘?ot?@ plcg(lllfgs, IhPSF%YIeﬂ?a |hna{;8¥}wéﬁ°§9}&

Q her f at (Qthé fagy elchals Sndér th BoF&pb "4 ' hfin n
certain enbodi rrﬁtg fatrty a?ri %gs&gﬁ%%{atgggg%ﬂyd‘%g&%d? e utgﬂc}%ggg?ﬁ‘lé

hydr ophob&attyfamines andrfatgeamides masabe ysedlas tediydrophobedf the merfacednai Fattyeagolivts may
be used, the st, preferred havin 0-22 carhon atops._ The 1Q correspondi ng
car boxyl i 8?§5HD s?hag'f ie_ 1% ‘E)u%‘%i' pagst pre?erred ‘%1%%%%9‘31"@*}"%&) Tb‘i_‘ﬂai n
| engt h j@f Gbﬂ@sln‘%ﬂﬂihggﬁl%aiyl_ﬁcﬁgfd&?&@'ll?éalﬁ&mﬁﬂﬁlte. from1- 50 al kyl ene oxi de

units. The nature of the individual units Is very much determ ned by the
end use to which the conmpound will be put. For exanple, if the conpound

o TR S B S B! 46 i
coxide units. The nature of the individual units is very much determined by the end use to which
the compound will be put. For example, if the compound is to be a reactive surfactant in an

15 aqueous emulsion polymerisation system, the poly(oxyalkylene) chain will consist mainly, and
preferably solely, of poly(oxyethylene) units. Provided that the desired balance between the
lipophilic and hydrophilic portions of the surfactant can be achieved, it is possible to include a
proportion of oxypropylene, oxybutylene or oxyphenylethylene units. These are advantageously
located on the chain adjacent to the lipophilic portion as they increase the overall lipophilicity of

20 the molecule. However they may be arranged in the opposite fashion. It is important to note that
the overall character of the surfactant is determined after the anionic species is introduced.
Compared with wholly non-ionic surfactants generally shorter hydrophilic chains are possible as
well as slightly less hydrophilic poly(oxyalkylene) chains, The preferred poly(oxyalkylene) unit
is the poly(oxyethylene) unit and preferably all of the poly(oxyalkylene) units are

25 poly(oxyethylene) units.

The compounds of this invention may be synthesised by any convenient means. A particularly
useful method of preparing the precursors to the preferred compounds is the reaction of alkylene

oxide with a fatty alcohol in the presence of a base catalyst which is a Bronsted base.
30 |

It will readily be appreciated that in the case of linoleyl alcohol the structure of this alcohol is



preferably solely, of poly(oxyethylene) units. Provided that the desired
bal ance between the | i pophilic and hydrophilic portions of the

sur f act anty& ad achieved, it is possible to include a PC’HKQMOHOO“ of
oxypropyl ene,” oxybutyl ene or oxyphenyl ethyl ene units. These are

advant ageousl y | ocated on the chain adjacent to the lipophilic portion
as they increase the overall IipopthLcity of 20 the nol ecul e. However they
may be arranged in the opposite fashion. It is inportant to note that

the overall character of the surfactant is determ ned after the anionic
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readily be appreciated that in the case of linoleyl alcohol the structure
of this alcohol is -6

- difhedinsiayl aleohoh far use in this paefarrerkgspeetyaf dhreinkertion mayrhe apure substance.
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po. doscr P HHATREND bimpshlE 5 e Ble"S 18 commbiBia-Buatap b res R SRPHERHC
doubl e baxitich qoataintd sighifidart prdpoftiod of iioléy @lcdiol. 10 @8d bde@ Foundans the alkorylation
conj ugat ed arrangenment with respect to the other, and at the sanme tine

this bhefewhmgpesres can gives edurt rhica ks aceepiablerformeny ness and phichrgneonsifierably s
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preferrec pect ot e rnventron hay ( _
Al t er nat icdbyfouhd inithe 1O Diafigd of prsdactdsTHenke! KTAAC endRiitable bhy béingtHetl1 0-
m xtures of fatty al cohols which contain a significant proportion of

li nol eyl 130tsrde. 1t has been found that the al koxylation 10 of stch
m xtures can give a product which is acceptable for many uses_and which is
consi der abl y cheaper than using pure linoleyl alcohol. Exanples of

sui t abl® BOBehstddVabey it P whick is\adible of absiactitl 4 pretsh. Wl;lile%% ‘Heegned "
range of product of Henkel KGaA, one suitable one being the 10- 130
grade.  basewill work to some extent in the invention it will readily be appreciated by the skilled worker
that, for some bases, the obtaining of acceptable yields will require unacceptably long reaction
times and/or unacceptably severe reaction conditions, and the use of such bases is not therefore
a practical proposition. As a general rule, reaction times should be no longer than 48 hours and
20 reaction conditions no more severe than 160°C temperature and 1000 kPa pressure. Any
Bronsted base which gives an acceptable yield under conditions such as these is especially
preferred for use in this invention. Examples of preferred bases are the alkali metal and alkaline
earth metal alkoxides and hydroxides, particularly sodium methoxide and potassium hydroxide.
Other suitable bases include metal hydrides, such as sodium hydride.
25
The anionic species may be introduced into the surfactant precursor in a number of ways. It is
important that the method selected does not cause the unsaturation in the hydrophobe to be
altered or such that it is no longer remains within the scope of Formula I. Examples of suitable
methods are as follows.
30

Phosphate ester derivatives can be made by reaction of the alkoxylate species with either
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Aqueous polymeric dispersions using the surfactants of the present invention can be prepared by
addition polymerisation of ethylenically unsaturated monomers. Alternatively the polymer

20 dispersion may be a condensation polymer such as an alkyd resin prepared from drying or semi-
drying vegetable oil. In the case of an alkyd resin a hot melt mixture of the surfactant and alkyd
resin can be prepared and emulsification in water can be carried out by addition to water under
mechanical agitation. Phase inversion techniques are also able to be used whereby water is added
under agit.ation to the melt until phase inversion takes place. In addition ultrasonic and other

25 known methods of emulsification can be used. It is believed that the unsaturated groups on the
hydrophobic portion of the surfactants of the present invention participate in autoxidation
reactions with other surfactant molecules and/or the alkyd resin to give film properties with
improved hardness. This is believed to occur because the surfactant covalently bonds to the
polymeric dispersion .

30
As stated above the polymer dispersion may be prepared from addition polymerisable
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met hacryl gt e, hydroxyet hyl nethacryl ate, hydroxypropyl . et hacryl ate,
di met hyl aﬁlﬁ 8@?%/{9 |teq#é{qﬂai:9ﬁﬁuaﬁeé‘§wm egulsion pelymierisatione ingfu e selectipgy of

but oxynet ) : gl yei dyl 2961 ' t Vi .

pr opi onat ?ﬂr’é@ﬁé&%ﬁm\?ﬁ %@t&y’ mg%;’ irilée%ir%fee% g’l ?{ﬁp \%a?)i%') h 5 ggh% a%{exg%ug xdf/%sf/orng ne

and vi gl ofxhisiimbienton. 4k istuntiarstoodinaled £t pold monbinkrs Gldly deédid. be used in‘combination
with less polar monomers to achieve suitable aqueous polymeric dispersions. Either thermally

activated or redox initiators may be used.

Due to the reactivity of the compounds of Formula I they have been found to provide a
20 particularly stable dispersion of polymer particles therefore providing a significant improvement

in aqueous coating compositions.

The aqueous dispersion may comprise additives which adapt it for use as a coating composition.
25 Coating compositions may be prepared by blending standard additives such as pigments,

extenders, antifoams, thickeners and fungicides into the dispersion in art-recognised quantities

using known methods.

An example of polymer particles which may be produced using the compounds of Formula I is
30 described in US Patent 4,413,073.



The known techni ques of suspension and enul sion pol ynerisation, including
the selection of appropriate polynerisation initiators, are applicable
to the preMO 97678 of t he aqueous di spersions 15 ofthis i nvBGT/AYAS/00830 |
understood in the art polar nononmers may need to be used in conbination
with | ess polar nononers to achi eve suitabl e aqueous pol yneric di spersions.
Either thermally activated or rede2-initiators may be used. Due to
the reactivity of the conpounds of Formula | they have been found to
provide a 20 particularly stable dispersion of polyner particles therefore
provi di ng AofustheiNprefepiRt lexiniple oF polgibr particibywhidh! 8y be pesPatditsirp GodgIdund$6f
The aqueous di spersion may conprise additives which adapt it for use as a
coating cBnmdaEmore-sn@ﬂmﬂf:ﬁgofdmg idescoihed inpdustralign RasentappbigatinnaNgi ng
standard | tlves .such,as .bi nt s ext ender s ntifoans, thickeners
and T ungi SECHAS SBe AR bt BiteErers of ot HaE SIS md GhraprR A cort of SOIGREL
known et ; ]A[hs%m P‘Asgfg | AMB¥nOchaing ed
usi ng theaggﬁggﬁﬁggﬂ%f Fornulgﬁ?gﬁggg%&ggg???%%h in 6gmgg?%nt 4%&33,0?%?
-9 - 5 derived fitoiethe poelent bendingaficpmpouddspfFprmula bavithithe carewtditionpalynics.
prepared using conpounds of Formula | are core-sheath particles of the
type described in Australian Patent Application No. 52006/ 90. Such

part | ¢l es 1y biveRAdiPvfll G Fﬁde@érible&%z réfBRfce £0he mmw%geamnmﬁﬁﬁaexﬁﬁmﬂ{
pol yrner of an ethylenically unsatUrated nononer and a sheath conpri sing
pol y( oxy alwhjehred] partsarsexpaessedbydeeighted from t he coval ent bondi ng of
conpounds of Formula | with the core addition-polyner. The i nvention
will be further described by reference to the followi ng non-limting

exanpl R iE}ample"‘f”i ch all parts are expressed by weight.

This example shows the preparation of a Ocenol 110-130 ethoxylate (10 moles) phosphate, acid

form, according to the invention.

15 A fatty alcohol ethoxylate was prepared by condensing with 10 moles of ethylene oxide per mole
of fatty alcohol.

616 parts of "Ocenol" (Trade Mark) 110-130 (ex Henkel KGaA), (a commercially-available
mixture of fatty alcohols being approximately 40% by weight linoleyl alcohol) was warmed to
20 dissolve any separated components. It was then charged to an autoclave and purged with
nitrogen. There was then slowly added 18 parts of 30% sodium methoxide. The vessel containing
the sodium methoxide was rinsed three times with 15 parts ethanol and this ethanol slowly
charged with stirring. The autoclave was evacuated, purged with nitrogen and then evacuated
and heated to 130°C, all volatile materials being stripped off. The evacuation and purging with
25 nitrogen was repeated and 1034 parts ethylene oxide was then added over a period of 2 hours,
the autoclave being maintained at 130°C - 145°C and 100 - 500 ka pressure. Reaction was
continued for 30 minutes, and the contents of the autoclave were then cooled and vc_}latiles were

stripped off under vacuum to leave the desired product.

30 To the Ocenol 110/130 10EO adduct (190.5g) was added phosphorous pentoxide (16.0g) using

a Silverson mixer with ice cooling to cool the mixture. The mixture was maintained at less than



10 Exanmple 1 Thi s exanpl e shows the preparation of a Ccenol 1 10-130

et hoxyl ate (10 nol es) phosphate, acid form according to the invention.
15 Afatty ayeebplsret hoxyl at ewas prepared by condensi ngwi th
et hyl ene oxi de per nole of fatty al cohol. 616 par%‘gng&ﬁ@:sg&nol "

(Trade Mark) 110-130 (ex Henkel KGaA), (a commercially-avail able

m xture of fatty al cohols being approyjmtely 40% by wei ght |inoleyl

al cohol) was warnmed to 20 di ssol ve any separated conponents. It was then
charged to an autoclave and purged with nitrogen. There was then slowy

o um o B Sl 2 BHO PRGN B8 ek Sl et S8 mmatse ThE IO ascsonfipsd
et hanol sk®®k ¥tirred ufider hipBbh¥irtfhr $Aithes Mnﬁﬂa&nagﬁﬁ%béy"?hé%%gw%&%gﬁsl

purged with nitrogen and then evacuated a eated to
vol ati | e thenetransferraddiorflanged popeflnskfand hddted ander gantlcostirdng] ford hourg atds 1C.25

ni trogen r ed a 3 art.s et.hyl ene oxi de was then ded_over a
peri og of agéiﬁroﬁl??ags was @ﬂ@&fiﬁ@%@n%@ ?Péi'i%?&?‘#@EP wes %f‘ggqf]@ brs at
145[ er r 5C160%C dGhen é@@adeawmﬁﬁlaw&mdﬁ%e&m@&mﬁ%n to 1985E! THEF afel Fo@&ln
m nutes, and the contents of the autoclave were t cool ed ‘and vol atiles

wer e of thefinatiprofict.of @8% arci thentid vhlae vfthie finaldesduce tvap 04 Rt KOH/Z OThEO

the Ccenol, 110/ 130. 1CE0 addyct (190.59) s added _phosphorous pent oxi de
(16. 0g) uBPesphoncacd %ﬁ%‘f’%‘gw%g%?leﬁg PPFY%’@@%@? dinte mena-alkyl phiesphats estere.

The m xt UEﬁecY@W.ﬁl\%‘"@. | ess than

- 10- 50[err] C whil e the phosphorous pentoxi de was added over 20

m nutes. The m xture was continued . to be stirred under high shear for a
further 3% rrig&ut es at 60-70[err]C. The reaction product was t hen

t ransf é0r E¥ampleZ flanged top flask and heated under gentle stirring for 3
hours at 95[err]C

This example shows the preparation of additional Ocenol 110-130 adducts with 6 and 30 moles

of ethylene oxide according to the invention.

15 These products were prepared using the procedure described in Example 1 with the addition of
the requisite amount of ethylene oxide to attain target molecular weight. The hydroxyl value
measured on the 6 and 30 mole adducts were 116 mgKOH/g and 44 mgKOH/g respectively.

Example 3
20
This example shows the preparation of an Ocenol 110-130 ethoxylate (30 moles) sulfate, sodium
salt according to the invention. The Ocenol 110-130 ethoxylate (30 moles) (300g) as prepared
in Example 2 was added to a one litre reactor and heated to 100°C under nitrogen and
dehydrated to 0.05% w/w water by using vacuum and nitrogen purge. Urea (1.4g) was charged
25 to the reactor and allowed to dissolve into the reaction mix over 5 minutes, Sulfamic acid (25.1g)
was added over 45 minutes with the temperature maintained at 100°C. The temperature was
maintained at 100°C for a further two hours and then the reaction mixture was cooled to 50°C.
A 46% w/w NaOH solution (25.0g) was added and the reaction mixture was heated to 100°C
to accelerate the release of ammonia to form the sodium salt of the sulfate. The yield of the
30 Ocenol 110-130 ethoxylate (30 moles) sulfate, sodium salt, was 89%w/w as measured by two-

phase titration. The final product was then cooled. Preservation of the unsaturation was



Water (12.2g) was added to the reaction m xture and the m xture was heated
for 2.5 hrs at 5 '100C and then the water was renoved under vacuum and
heating t oW®/761r ] C. The water content of the final pPrEU&U/6200. 18%
and the acid value of the final product was 114 ng KOH g. The

phosphoric acid content was 0.102 mmoles/g and the ratio of di- to

nono- al kyl phosphate ester speci-eld swvas 0.29 by [err] CGNMVR 10 Exanpl e
2 Thi s exanpl e showst hepreparati on of additional Ccenol 110-130
adducts with 6 and 30 nol es of ethyl ene oxide according to the

i nvent i onconfirfhed by &aknepal@lict s were prepared using the procedure described
in Exanple 1 with the addition of the requi site anmount of ethyl ene
oxide to attain target nolecular weight. The hydroxyl val ue measured on
the 6 andEggn&gI“e adducts were 116 ngKOH g and 44 ngKOH g respectively.
Exanpl e 3 Thi s exanpl e shows the preparation of an Ccenol 110-130

et hoxyl ate (30 nol es) sulfate, sodium salt according to the invention.
The Ccenol 110-130 ethoxylate (30 noles) (300g) as prepared in Exanple 2
was add&dThis example showsecthe paepamtionnef the Deedol blOtIRY] ethokylaten@emoles) suifpée; and

dehydrated to 0.05% w w wat er., by usi ng vacuum and ni trogen purge. U ea
(1. 4g)  velmERaputt Bplih &' el

and allowed to dissolve into the
reaction mx over 5 mnutes. Sulfamc acid (25. 1Q9) was added over 45
mnutes with the tenperature maintained at 100[err]C. The tenperature was
mai nt ai ne@Theadducia(160g) pa@s tanvered torthdsuifstens dascited imBxanipie 3 wkieg nesafl .1 3g) and

m xture was,.cool e 5QLerr]C. 46% w/ w ,Na ol ution (25.0g) .was,
Sded and Sl D) e subee wenlehin b amgnvggpl foptand 1op s sHAE 45 ¢ he
rel easqgpo i i I & t he
50 Coonal R gk S D Sl e, Ja R s
measur ed byo-phase titratiophase titration. The final product was then cool ed.

Preservati on of the unsaturati on was
- 11 -

Example 5

15 This example shows the preparation of stearyl alcohol éthoxylates with 5, 10 and 30 moles of

ethylene oxide.

These three materials were made by reaction of stearyl alcohol with the appropriate amount of
ethylene oxide using a similar procedure to that described in Example 1 but using potassium
20 hydroxide as catalyst. The three ethoxylates were made in the one batch, withdrawing samples
of the 5 and 10 mole ethoxylates en route to the 30 mole adduct. The raw material and catalyst
was dehydrated at 120°C for 1.5hr prior to addition of ethylene oxide at 150°C. The base
catalyst in the ethoxylates was neutralized with acetic acid after completion of the reaction.
~ The hydroxy! value of the three products was 118.3, 76.6 and 35.5 mgKOH/g, corresponding
25 to 4.6, 10.5 and 29.8 mole adducts respectively. Water content was <0.03%w/w.

Example 6

This example shows the preparation of a stearyl alcohol ethoxylate (5 moles) phosphate, acid
30 form.



confirmed by iodine val ue. Exanpl e 4 5 This exanpl e shows the

preparation of the Ccenol 110-130 ethoxylate (6 noles) sulfate, anmoni um
salt, accoygige@rdye the invention. The adduct (100g) waereav¥Rsded to
the sulfate as described in Exanple 3 using urea( . 13g) and sul fam c

acid (21.0g). The sulfatewas left in the amonium salt form and residual
sul fam c acid 10 neutralised wth npppet hanol am ne (2.31g). The yield of

t he sul fated adduct was 88. 5%V w by t wo- phase titration. Exanpl e 5
15 This exanpl e shows the preparation of stearyl al cohol ethoxylates with

5, 10 30 i de. T h i al

o s B S I 0T8T osptrsec TR SRR s R0 48 °
et hyl ene \airigleprasédige similhiol that d%ﬁd?lb@diit{Exén%lé t'.al‘héiﬁﬁﬁ%ha@@ﬁ w3 chiplEédEbyl but
usi ng potassium 20 hydroxi de as catal yst. The three ethoxyl ates were rade

i n the orwating eh96-87 { G deradlirrhefora ndding water (36.2p)andsheating for adbmhasi 3o Theat es
en route to,the 30 e, addugt , The raw materigl ,ang,catal yst )
dehydr at Ot P55 %({I"V)flétego‘io ﬁ“% nYe4dr ‘i’%‘\r/tve’\t cPfa({j h‘?“WWn %&F atgiiak e altes :‘I’vgéh%t
150[ er 13 GhodihtedS 51 Smeko | Dotk 011B8 SRS | 68 g
acetic a(c:f{ gé‘_ﬂa}leﬁtegfa% gorrprlngtii gﬁé,%l%ﬁt%htﬁ%h?%g%cﬁ on glﬁe hyggg%?ﬂyalﬁﬁgrﬁéthe
t hree pr cafuditte menmalk§iSpl®sphiate SteanwasG 46 bp’NMR. correspondi ng 25 to 4.6,
10.5 and 29.8 nol e adducts respectively. Water content was <0.030%wW w.

Exanpl e 6 Thi s exanpl e shows the preparation of a stearyl al cohol
et hoxyl atl@xaﬁ@lé@' es) phosphate, acid 30 form

10 This example shows the preparation of a stearyl alcohol ethoxylate (10 moles) phosphate, acid
form.

The stearyl alcohol ethoxylate (175.8g) was phosphated with phosphorous pentoxide (14.2g)
using a procedure similar to that described in Example 1. Phosphation was completed by reaction

15 at 99°C for 5.75hr before adding water (10.8g) and continuing heating for 2.25hr. The product
was dehydrated to water content of 0.13%w/w. The total acid value of the phosphate was 102.3
mgKOH/g, the phosphotic acid content 0.131 mmoles/g and the mole ratio of mono- to dialkyl
phosphate esters was 0.44 by “C-NMR.

20 Example 8

This example shows the preparation of the stearyl alcohol ethoxylate (5 moles) sulfate,
ammonium salt. |

25 The adduct (300g) was converted to the sulfate as described in Example 3 using urea(3.78g) and
sulfamic acid (67.5g). The sulfate was left in the ammonium salt form and residual sulfamic acid
neutralised with monoethanolamine (5.79g). The yield of the sulfated adduct was 90.5%w/w by

two-phase titration.

30 Example 9



- 12- The stearyl al cohol ethoxylate (170.7g) was phosphated with
phosphor o i de (21.39) using a procedure simlar to.t

descri bedu@n z%l e 1. The phosphation was conpl eted by Cﬁ'é%lﬁb%h&agt
96-97[err] C for 4hr before adding water (16.2g) and heating for a further
3hr. The product was dehydrated to“,\%i nal water content of 0.1%Vv w. The
total acid value of the 5 phosphate™waS 151. 5ngKOH g, thephosphoric acid
content 0.168 nmol es/ g and the nol e rati o of di- to nonoal kyl phosphate
esters was,0.40 by [err]CGN 7 10 Thi s exanpl e shows the
pr epar at |15 esample shavas the prapmwf &emlat@hqlmmwom@a alfate, sadion
form The stearyl al cohol ethoxylate (175.8g) was phosphated with
phosphorgus pent oxi de (14.29) using a procedure simlar to that
described in Exanple 1. Phosphation was conpleted by reacti.on 15 at.

99[err]C for 5. 75hr before adding water (10.8g) and conti nui ng heating for
2. 25hr . e agdusti(AP0g) wasgesvered sulfiteras deseribed ip Bxmmple 3odsing weal/Sag) ke

cont ent> gt it 27 Oy AR BBlaelt™S e pm s BE 0, el o A R i o1 o
esters Vaddiflodt4f IekRF N}a@HNManon (@S%Wh%sgquent releIﬂ'.‘ oF afitidH. THeRRIE of he

preparation of the stearyl alcohol ethoxylate (5 noles) sulfate,

anmoni umtbasulfated ﬁﬁudthms&@cﬁﬂ/w/v(@@g)—phﬂs tmnmerted to the sulfate as
described in Exanple 3 using urea(3.78g) and sulfam c acid (67.5g). The
sulfate was left in the anmmoniumsalt formand residual sulfamc acid
neutrali %ﬁﬁietib nonoet hanol am ne (5.79g). The yield of the sulfated adduct
was 90. 5% w by t wo- phase titration.

10
This example illustrates the preparation of an aqueous addition polymer dispersion using the

surfactant of Example 1.

The materials and quantities used were as follows:

15
Stage A demineralised water 567.00 parts
B surfactant (Example 1) 20.00
10%w/w concentration in water
20 neutralised to pH 9 with ammonia
C butyl acrylate 11.75
methyl methacrylate 13.00
methacrylate acid
25
D potassium persulphate 1.00
‘demineralised water 25.00
E methyl methacrylate 508.25
30 butyl acrylate 457.00
methacrylic acid 9,75
demineralised water 443.00
surfactant (Example 1) 100.00
10%w/w concentration in
35 water neutralised to pH 9
with ammonia
F demineralised water 4.00

potassium persulfate 125.00



30 Exanple 9 - 13 -

This exanpl e shows the preparation of the stearyl al cohol ethoxylate (30
nol es) sul fvadey/omasli um salt. The adduct (400g) was mIWiABI&/0H620t O t he
sul fate as described in Exanple 3 using urea(l .52g) and 5 sulfamc acid
(27.01g). As in Example 3 the sodiumsalt of the sulfate was fornmed by the
addi ti on of 30%W WNaOH sol uti on (42.52p- and subsequent rel ease of ammoni a.

The yield of the sul fated adduct was 90. 6%V w by two-phase titration.
Exanpl e 10 10 This exanple illustrates the preparation of an aqueous
addi ti on pol ynmer dispersion using the surfactant of Exanple 1.. The
materials and quantities used were as follows: 15 Stage A

demi ner al Stagt Aawasadded to a 3 litre reactiEﬁie@ﬁ (eaquipped with mechanical stirrer) anid stirred
surfactant (Exanpl e Q0 10%wv
concent r aPPOTF MEOZED, g%abggt IOmmuteswhﬂeheatmgto 80 Gieutral i sed to pH 9 with
anmoni a C butyl acryl ate S 11,75
met hyl nethacryl ate 13. 00 )

met hacr il Staged was 2dded to the reaction vessel anB the nitrpgéngasgewapoppedphat e

1.00 dem neral i sed wat er 25. 00

Stage C was added and mixed for 10 minutes.

Stage D was premixed and then added to the reaction vessel at 80 C and the reaction mixture

10 was allowed to exotherm to 85 C and it was maintained at this temperature.

Stages E and F were individually premixed and separately but concurrently fed over a 3 hour
period. Stage E was a coarse emulsion. After the feeds were completed the reaction vessel was
maintained at 85 C for two hours and then allowed to cool to 30 C before neutralisation with
15 ammonia and filtration, The solids of the resultant latex was 45.0%w/w and the wet coagulum

collected from filtration was 0.023%. The surface tension of the latex product was 54.1 mN/m.

Example 11

20 This is a comparative example which shows the adverse consequences if a surfactant not

according to the invention is used.

A latex was prepared as in Example 10 except that there was a w/w replacement of the surfactant
used with the non-phosphated version of that surfactant prepared as an intermediate in Example
25 1. The level of coagulum was 10 times greater than in Example 10 and the particle size was
visually noted to be significantly larger and it was concluded that this latex was therefore

relatively poor.

Example 12
30

This example illustrates the preparation and performance of aqueous addition polymers using the



E met hyl net hacryl ate 508. 25 30
butyl acrylwb9,7 457. 00

aci d BT g 75

443. 00 surfactant (Exanple 1)

10%v w concentration in 35

wat er

nmet hacrylic

demi ner EGTALP3MAAG28 1

100. 00

neutralised to pH 9

w th anmoni a F '(!l%f‘_ﬂ' neral i sed wat er
4. 00 -~ potassium persul fate 125. 00
WO 99/ 07673 -14- Stage A

was added SEERetan of Example 4 pd Example 8 sempired to pperdmeicially aesilablel saefhctaiti Bas T )

'St age BoAC AR oftol RARGRGLR, |

st opped. Stage C was added and m xed for

prem xed g,gd t hepn added to the reaction vessel
Gnaterialsand quensitie ysadavere apfliowe and it was maintained at this

m xture 1

about 10 mnutes while heating to 80 C
n vessel and the nitrogen purge was

10 m nutes.
at 80 C and the reaction

Stage D was

t enper aur e. Stages E and F were individually prem xed and separately
period. Stage E was a coarse

but concurrently fed over a 3 hour

emul si on. Aft eStdgee Af eedgeptipeRliscdvdtgt ed the r eaggggg

mai ntained at 85 C for tygehoWrs and then allowe
neutralisation with 15 anrmonia and filtration. The
| at ex was 45. 0% w gnd the*.vvet oagul um

0. 023%10The surface t ensf

ammonium persulphate 0.28
demineralised water 1.94
C demineralised water 76.72
ammonium persulphate 3.94
15 sodium carbonate 0.68
D demineralised water : 226.60
surfactant ' 7.00
_ acrylic acid 8.65
20 methyl methacrylate 196.16
butyl acrylate ' 167.01
styrene 71.88
E demineralised water 61.16
25
Fx3  tertiary butyl perbenzoate 0.66
demineralised water 0.62
Gx3  sodium erythorbate 0.32
30 demineralised water 3.20
H ‘ammonia adjustment 9.72
demineralised water 9.72
35 I "Bevaloid" (Trade Mark) 0.20
demineralised water _ 10.00
J "Proxel" (Trade Mark) 1.60
demineralised water 8.00
40

was

@ BB to 30 C before
‘8Iids of the resultant
collected fromfiltrati on was
$atex product we3654.1 nN'm

Stage A was added to the reaction vessel (equipped with mechanical stirrer) and stirred under

nitrogen for 30 minutes at 80°C.



Exanmple 1 1 20 This is a conparative exanple which shows the adverse
consequences if a surfactant not according to the invention is used.

A latex waso @@emy ed as in Exanple 10 except that there WagTeAwYsWw0620

repl acenent of the surfactant used with the non-phosphated version of
that surfactant prepared as an internediate in Exanple 25 1. The | evel of
coagulumwas 10 tines greater than.iyg-Exanple 10 and the particle size was
visually noted to be significantly larger and it was concluded that this

| at ex was therefore relatively poor. Exanpl e 12 30 Thi s exanpl e

|| 1 UStY 2hSgh BfomBiERA i Wasihel By T REHIRH witlr AR 4EHGaR10'6h: € An@ RUHE" S

usi ng the
sur f act asf mondmdry dnguider witlavigofous stiririgg8 conpared to a commercial ly avail able

surfactant based on nonyl phenol as the hydrophobe. The mateial s
and quantities used were as foll ows: 5 Stage A

gﬁp} gg,[ :h{eﬁﬁ:gedvﬁgﬁée was added to the reé:?c?r(fglﬁ HRA'THS10 minutes. B ' sodi um

car bongt e 0.36 10 anmoni um

per sul phat e 0. 28 dem neral i sed waf er
1.94 C and D stages were fad into thejeespter sigultanegusiy betrseparately over a 4 hopgperipd.
anmoni um per sul phat e 3.94

The feeds were washed out with E stage, and the mixture held for 15 mimates. Premixed F and
G stages were then added and the mixture held for 30 minutes.

10
F and G stage additions were repeated twice and premixed H stage was added. The mixture was
held for 15 minutes and then I stage was added.

The Iatex was cooled to below 40°C and then J stage was added.

15
A series of three latexes were produced to the above formulation by replacing the surfactant on
a weight for weight basis.
Surfactant
Sample A | Nonylphenol ethoxylate (5 moles) Rhodapex (Trade Mark)
sulphate CO436
20 Sample B Ocenol ethoxylate(6 moles) sulphate Example 4
Sample C | Stearyl ethoxylate (5 moles) sulphate | Example 8

An indication of the usefulness of a particular surfactant in the polymerisation recipe can be the
25 leve! of instability during processing leading to the formation of gel bits or coagulum which must
be filtered out of the finished product. Excessive coagulum can be a substantial production

problem leading to long filtration times and loss of productivity.

Another measure of the ability of the surfactant to stabilise the polymer particles is the
30 comparative stability of the dispersion to the addition of electrolyte. The surfactant (Example 4)



15

sodi um car bonat e

D dem neral i sed wat er

sur f act ant WO 99/07673

8.65 20

butyl acrylate
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7.00
met hyl net hacxyl at e
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der ni neral i sed wat er
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PCT/A8(00420¢c aci d
196. 16
styrene
61, 16 25

Gx3 sodium

er yt hor bahews enhanced stability to added eléxtrafite which we attribute to the prestfioe bfthe Irbftide

wat er

3. 20
9.72 nature of the hydrophobe.

I "Beval oi d"

dem neral i sed wat er

(Trade WMark)

H

dem neral i sed water

0. 20

10. 00

anmoni a adj ust nent
9.72 35

J " Proxel "

(Trade MaA Hinal measure of the abilityo6f surfactants to become bound into t8€ finhlRindik 'tﬁeeﬂawﬁt er
. Stage A was_added to the reaction vessel (equipped w

t Wheed surfatant is mndeaqué@brra SQIbGQSQY bauadite ﬂmzarwﬁ:

8.00 40

mechani & gesistance of

curt act arttre BOR AR GRS

stirring.containing the surfactant will show a lower level of performance

3t agtg;g&g i

The following table illustrates the advantage given by surfactants produced according to the

10 invention in each of these performance areas.

Coagulum %w/w Electrolyte - Water Soak Test**
on finished product Tolerance*
| Sample A 0.1 Coagulation 3 hrs Slight cloudiness
Sample B 0.01 Stable Overnight Slight cloudiness

15 | Sample C 0.13 Coagulation Completely white opaque film

* Addition of 5g of 10% NaCl to 5g of latex.

**  Film drawdown over a alkyd enamel sealed surface and dried for three hours.

Film then is soaked in cold water overnight.

20

Example 13

This example illustrates the performance of aqueous addition polymers produced using the

phosphate derivative surfactants Example 1 and Example 7. As with the previous example, a

25 commercial source of nonylphenol ethdxylate (10moles) phosphate surfactant ie, Alkanate
(Trade Mark) PA100 has been included. ‘ |

Latexes were prepared as in Example 10 but using the following procedure;

30 Stages A and B were added to the reactor and stirred while fxeating to 80°C. The vessel was



Prem xed B stage was added to the reactor and held for 10 w nutes. C
and D stages were fed into the reactor sinmultaneously but separately over a
4 hour perywedsnresrs The feeds were washed out with E stagepcpadiobbsszén Xt ure
held for 15 mnutes. Prem xed F and G stages were then added and the

m xture held for 30 m nutes. 10 F and G stage additions were repeated
twice and prem xed H stage was addedyg The mi xture was held for 15

m nutes and then | stage was added. The | atex was cool ed to bel ow
40[err]C and then J stage was added. 15 A series of three | atexes were

prpducedg?’pgﬁg:;gﬁfggégﬁéﬁf%L%EWM repl acing the surfactant on a

wei ght f Sur f act ant

Sanmple A Nonyl phenol et hoxyl ate (5 nol es) Rhodapex (Trade MarKk)

sul phat e C0436 20 Sanpl e B Ccenol
et hoxy| atSéig® Grwiag edded ang thet raixture ptirsedofor 10 minutes. Sanple C St earyl

et hoxyl ate (5 nol es) sul phate Exanpl e 8 An indication of the

useful ness of a particular surfactant in the polynerisation recipe can be

the 25 4 &gl epfwaglr@gnﬁ;aéd@mdgwgoqge%%ﬁy ng leading to the fornation of
gel bits or coagulum whi ch nust be Tiltered out of the finished

product. Excessive coagulum can be a substantial production pr obl em
Anot

| eadi ng t fi. trat.i ntlmes and l.oss, of prq ct|V|ty
reasur o dter Reog for 207higtes, st Ages s e g9 SRIpanborsty YiEPERED, o s
is the SQOMﬁ&Q;b%?:;%agl lity ofthe dispersion to the addi tion of
el ectrol yte e surtfactant (Exanple 4).
10 At the end of the feed, the mixture was held at 85°C for 2 hours. The pH was adjusted and the

latex cooled to less than 30°C.

A series of latexes were produced using the above formulation but replacing the surfactant with

the following on a weight for weight basis.

15
Surfactant
Sample E Nonyl phenol ethoxylate (10 moles) phosphate | Alkanate PA100
Sample F Ocenol ethoxylate(10 moles) phosphate Example 1
Sample G Stearyl ethoxylate (10 moles) phosphate Example 7
20

The latexes were compared in a similar range of performance tests to the sulphate derivatives of

Example 12,
25 Water Soak | Adhesion Particle Particle pH of
Test Diameter DN | Diameter Dw Latex
(nm) (nm)
Sample E 3 2 132 141 5.4%
Sample F 1 1 107 122 7.7
Sample G 2 3 114 128 7.5




- 17- shows enhanced stability to added el ectrolyte which we attribute
to the pre%ﬁggﬁoﬂ; the reactive nat ure of the hydrophobe, A final
measure of The &Bility of surfactants to become bound into PR&/AUSHA29; | m
is the water 5 resistance of the final filmWere a surfactant is

| nadequat el y adsorbed or bound to the particle surface there is a
tendency for it to be easily resolvated by water with the result that the
final film containing the surfactant will show a | ower |evel of

per f or mance. The followng table illustrates the advantage gi ven by
surfactants produced according to the 10 invention in each of these
performangeg as. 3= Coagul um %W w El ectrol yte
Wat er Soaﬁ 'P%ét?** 3 = worst on finished product Tol er ance*
Sanpl e A * pH adjusted priod td testing Coagul ati on 3 hrs Slight cloudiness
Sanpl e B 0.01 St abl e Overni ght Slight

cl oudi ness 15 Sanple C 0.13 Coagul ati on . Conpletely

1L Bt oA et St o L

hours.  even comparelfith el dogiineréialfOmicestable c6tdl bR W&g@%ﬁ%& a%glg)glslob €.

Exanple 13 . This exanple ill'ustrates the performanc
addi tion offilmperfomance phthe pésattof satdrabsdrptiorsis efiphasiset s

§ RSP Taen

Exanpl e ampl.e 7 Wth th reyi ous exanple, a 25 comerci al
sour ce o#ﬁ@%&%ﬂgﬁﬁngﬁ@?%&af fe.phosphate surfactant ie.
Al kanat e (Trade Mark) PA 100 has been incl uded. Lat exes were
prepared as in Exanple 10 but using the follow ng procedure; 30 Stages A
and B WerExampleddto the reactor and stirred while heating to 80[err]C. The
vessel was

This example illustrates the use of a surfactant according to the present invention in preparing

a polymer dispersion where the polymer is an alkyd resin.

15 The materials for the polymer dispersion used were as follows;

Surfactant (Example 3) 18 |} parts
Demineralised water 227
Alkyd (soya bean), 97% non-volatiles 300

20

The alkyd was charged into a stirred reactor and heated to 65C. The maximum allowable stirrer-
tip speed was Ims™. The surfactant was first diluted to 30% by weight solids in demineralised
water. The surfactant solution preheated to 65C was then charged into the reactor at a constant
25 rate over a 5 minute period and then allowed to mix-in for a farther 5 minutes. The stirrer-tip
speed was increased to greater than 2ms™. The demineralised water was then charged preheated
to 65°C at a rate of 3 parts per minute until inversion occurs forming the polymer dispersion.
Inversion is observed as a rapid change in the viscosity. Once the polymer dispersion was
formed the remaining deminieralised water was charged to form a 55% weight resin solids
30 dispersion. The remaining deminieralised water was charged unheated to assist in cooling the

dispersion to room temperature prior to filtering thi'ough cheesecloth.



WD 99/ 07673 - 18 - purged with
nitrogen for at |east 20 m nutes. Stage C was added and the m xture
stirred forw®h@snmregsit es. 5 Stage D was prem xed and added per/mbes/doesmct or.
After holding for 20 m nutes, prem xed stages E and F were added

si mul t aneously but separately to the reactor over 3 hours. 10 At the
end of the feed, the m xture was helda@t 85 [err]C for 2 hours. The pH was
adj usted and the | atex gooled to | ess than 30C A series of | atexes

wer e produced using the above fornul ation but replacing the surfactant with

the foll owxa w s HhealiB Eaﬁ! St JB . S

Sur f act ant Bolyfher'd arrp‘g E k%%? p nojfdre ox§Fra¥3mtaT8nFr% %gx}average
phosphat e paticiensizet af (PA\irfiddons. The dispeiSionphas stable afiee anoveeltstns9t@t e(1 0 nol es)
phosphat e Exanmpl e 1 Sample G Stearyl ethoxylate (10 nol es)

phosphate Exanple 7 20 The | atexes were conpared in a simlar range
of perfor%?ﬂetgsts to the sul phate derivatives of

5

This is a comparative example which shows the adverse consequences if a surfactant not
according to the invention is used. This will be particularly demonstrated in Example 17 where

dry film properties are evaluated.

10 Example 14 was repeated with non-reactive surfactants; nonylphenol ethoxylate (30 moles)
sulfate, sodium salt, commercially-available as Alkanate WA20 and the surfactant from Example
9.

A polymer dispersion was successfully formed with Alkanate WA20 with similar particle size and
15 storage stability. The stearyl alcohol ethoxylate (30 moles) sulfate, sodium salt, from Example
9 despite similarities to the present invention failed to produce a satisfactory emulsion. The
polymer dispersion consisted predominantly of >1 micron multiple emulsion particles which arose

from incomplete inversion of the alkyd into an oil-in-water emulsion.

20 Example 16

This is a comparative example which illustrates the benefits in coating applications of alkyd resin
dispersions formed using the invention. The conjugated unsaturation of the invention allows the
surfactant to take part in the oxidative crosslinking of the alkyd film as evidenced by improved
25 film hardness. Additionally, solvent resistance of films is known to be an indicator of the level
of crosslinking in films and so is also a useful measure of the binding of the invention in alkyd
films. Where a surfactant is inadequately bound in the film there is a tendency for it to be easily
dissolved by solvent with the result that the final film containing the surfactant will show a lower
. level of performance.

30

To 200g of each emulsion from Examples 14 and Example 15, 2.5g of 25% ammonia solution



25 . Vater Soak  Adhesion Particle

Exanpl e 12.

Particle g)H of Test D aneter DN
Di amet er P 9907673 | gt ex (nm ( nnPCT/AUBBIRM| o E
3 2 132 141 5. 4% Sanpl eF
1 1 107 122 7.7 Sample G
2 3 114 -21- 128 7.5 WO
99/ 07673 . -19- 1 = best
3 = worst * pH adjusted prior to testing 5 The filmtest shows the

cl ear adwastdded withstirringao give pi 8d Scad then followed by 68gvafDurhdie (Trade Mark)
even corrBébed to.the comercially _acceptable caontrol based on a nonyl phenol
obe?

hydr oph 1 mixed meta];dnier, J0Q migrgn Weesreast asveless apd pliowed togkwdorspesified ne

result ot %Pégﬁ | i ' L | [
adhesi oni]fn\g?g&élga e %ﬁggggai%ﬂg(dgﬁsglteesteﬁpﬁe E;ﬁ%ﬁéﬁ@%p@ﬁ%éﬂﬁﬁ?ﬁagg gat es
the use die kyddfilthewhsomeasaed asidg aBK Retdider) wes thit, subfieddryQind dhdthfivghidoy
a pol yner, dispersion where, the polymer is_an al kth' resin.
5 time of each film measured. The following table illustrates the advantage given by surfactants

" produced according to the invention in forming films with improved dry times and film hardness.

10 | Surfactant Solvent Times Knoop Knoop
Resistance Hardness Hardness
Hrs/mins 80°C 25°C
Xylene (days dry) (days dry)
Double Wet 2 2
Rubs Surface Dry 6 6
Through 10 10
1 day dry Dry
Nonylphenol 35 1/11 2.09 0.69
ethoxylate(30) sulphate, 1/35 3.60 1.39
sodium salt 15/24 3.97 1.01
Ocenol 110/130 alcohol 47 -/43 2.12 1.08
15 | ethoxylate(3) sulphate, 1/25 3.54 1.12
sodium salt 14/2 3.97 1.27
Stearyl alcohol o 32 2/18 098 0.8
ethoxylate(30) sulphate, SO 430 1.72 0.35
sodium salt R U 14737 1.95 0.79
20 i

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. Itis to be understood
that the invention includes all such variations and modifications. The invention also includes
25 all of the steps, features, compositions and compounds referred to or indicated in this

specification, individually or coliectively, and any and all combinations of any two or more

———
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15 The materials for the polyner dispersion used were as foll ows;

Surfactant (Exanple 3) 18 ‘parts
Deni ner al g soier 227 PCT/AU98/00620 Al kyd
(soya bean), 97% non-vol atil es 300 20 The al kyd was char ged

into a stirred reactor and heated to 65C. The maxi mum al | owabl e stirrer-
tip speed was Ins[err]. The surfactagg.was first diluted to 30% by wei ght
solids in demneralised ., water. The surfactant solution preheated to 65C
was then charged into the reactor at a constant 25 rate over a 5 mnute
period a : . 16t Qo Tk 1 ] A8 St -tip
Cpeed washrknd s A¥SRediy e, Rullpun iiden Shies L BUES rootiBs SILTURE |

t hen chakigegord™edifpriset] and viriatiobs Suchtas Acomaprisesand "panprdsingt) williblindenstood|
inversion occurs form ng the polymer dispersion. lnversion.ls.ohserved

as a rapitel imphnthe inplusion of p stated infegetar step (06 BEIDy picintegris 5 Staps bufiast the
f d the LR 1 0 J. . . C. d to for ~p5% wei ght
oo sofeaaBR bE bR Tk oF s B b iBRAIART 0 LD TR e 6

unheated to assist in cooling the di spersion to roomtenperature prior
to filtering through cheesecl ot h. , _

-20 - The pol yner dispersion was neasured by Capillary Hydrodynam c
Fractionation to be an average particle size of 0.5 mcrons. The

di spersion was stable after two weeks at 60[err]C. Exanple 15 5
This is a conparative exanpl e which shows the adverse consequences if a
surfactant not according to the invention is used. This will be
particularly denonstrated in Exanple 17 where dry filmproperties are
eval uat ed.

__—-——"‘—'——_'M‘._'—‘.
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10 Exanmpl e 14 was repeated with non-reactive surfactants; nonyl phenol

et hoxyl at \emé30 es) sul fate, sodiumsalt, commerciall y-avail a?l e as

Al kanat e (39/3%?35t he surfactant from Exanpl e 9. %Tffb 9;%?3 20

di spersion was successfully formed with Al kanate WA20 with simlar particle
size and 15 storage stability. The stearyl al cohol ethoxylate (30 noles)
sul fate, sodiumsalt, from Exanple ~ 3'9 despite simlariti

present invention failed t.o produce a satisfactory emul sion. The

pol yner di spersion consisted predoninantly of>1 mc \m“mu “HL ' 'r‘ﬂsi on
particl eg}lﬁwt?(;se frominconpl ete inversi on‘ t ! 0 an
oi |l -in-water enul sion. 20 Exanple 16 This is*a &orerar ative exanpl e
which illustrates the benefits in coating applications of alkyd resin

di spersi qns f Q(RAoAS AlRExYIAE shrPiceddt bPthe fdfAul£ PN Ugat ed unsaturation of the
invention allows the surfactant to take part in the oxidative
crosslinking of the alkyd film as(rvi den&ed by i nproved 25 film hardness.

Addi ti \og;al |y, solvent [} esistance fil is known to be an indicator of
the | evel of crosdlinking in flilms and so is also a useful neasure of
the binding of ghe i ionyi geyd C,_filrmo‘yh_e_rg a surfactapt is

i nadequately bound in thme filmt\here is a tendencynfor it to be easily

di ssol ved by solvent with the result that the final filmcontaining the
surfactant will show a | ower | evel of performance. 30 To 200g of
each emul sion from Exanpl es 14 and Exanple 15, 2.5g of 25% anmoni a sol ution

-21 - d Wt W t ' - foll y
o 89 of YAEER BFE 0\ Npfehlcaley 9.2 Qo Bnpheg syl i i U o
wer e CHstdoublegb@sis of 3aidalnkaugckdt chath Yeidg Corfupacdd§ dndbxhibitingn®sobied gédametric
measurenent using a Leitz hardness tester to determne fil mhardness. Dry
tinme of ISOMEGBNR| kyd filns was neasured using a BK Recorder, wet tine,
surface Qﬁglsdo{)pf: and through dry 5 tine of each fil mnmeasured. The
followi ng table™ | lustrates the advantage given by surfactants pr oduced
accor di ngy isOtop®R’nvention in formng filns with inproved dry tines and

fil m hardness.
each R’ is independently selected from hydrogen, C,  alkyl and phenyl; nis 1 to 50; and

E

15 OX is an anionic group selected from the group consisting of acids or salts of sulphate,
phosphate, sulphosuccinate, succinate, carboxymethyl, maleate, carboxyethyl, alkenylsuccinate,
phthalate, sulphoethyl, 3-sulpho-2-hydroxypropyl, sulphopropyl, oxalate and citrate.

2. A surfactant according to claim 1 wherein R has the following structure:
20 CH,-(CH,); x-CH=CH-CH=CH-(CH,)¢-
where Kis 8 or 9.
3, A surfactant accordingly to claim 1 wherein R is derived from linoleyl or Iinolenyf alcohol
~ or acid by alkoxylation of said alcohol or acid.
25
4, A surfactant according to any one of claims 1 to 3 wherein at least one R’ on the or each
-(CHR'-CHR'-0)- unit is hydrogen.

5. A surfactant according to claim 4 wherein both R’ on the or each -(CHR'-CHR'-O)- unit
30 are hydrogen.



10 Surfactant Sol vent Ti mes Knoop Knoop

Resi st ance Har dness Har dness

Hrs/ mns woosmre0[err] C 25[err] C PCT/AU98/00620

Xyl ene (days dry) (days dry)

Doubl e Vet 2 ] T

Rbs  Surface Dry JR o | N IRL RV AR

Thr ough 10 1 day
dry Dry Nony| phenol 1/ 11

:2), gg 6. A surfagt.mgtgaccordmgtg%#oﬁé ?f ag)mssﬂoo@ %@re OX is sulphate, phc‘sphaiié5 To4
3.97 sulphosuccinate] cffboxymetkyl onalsalitheteb80 al cohol 47 -143

2.12 1.08 15 ethoxylate(3) sul phate, 1/ 25
3.54 1.12 sodi um sal t - 14/ 2
3.97 2/ 18
0 98 7. Asurfa%anchcordmg to %@?ﬁ WP%&EP%&L}PS ﬁl?ﬂéme ammonidf or alkﬂl tal
1.72 5 salt. 0. 85 sodi um sal t 14/ 37 1.95
0.79 20 Those skilled in the art will appreciate that the invention
descri bed herein is susceptl ble to varl ations and m)di fications other

t han thoge spegci I bed. It that the

i nvent i O?l i ncﬁ&agé&gwlégﬂgﬁg&éﬁ%ﬂ (?fsCk ?%Zl‘% eglti 22Fhe i nventi on
al so includes 25 all of the steps, features, conp05|t|ons and conpounds
referred to or indicated in this speC|f| cation, individually or

col | ecti 9el y, Asutfactant ageetdimgito enonerefiolaims 166 8 avhere mds 8r nor e of said
st eps 187 feat ures.

22 -

10. A surfactant according to any one of claims 1 to 9 where Y is O.

11.  An aqueous dispersion of polymeric particles wherein the dispersion is formed in the
presence of a stabilising amount of a surfactant as claimed in any one of claims 1 to 10.

15 s
12.  An aqueous dispersion according to clairn- 11 wherein the dispersion of polymeric

particles is prepared by addition polymerisation of addition polymerisable monomer.

13.  An aqueous dispersion according to claim 12 wherein the addition polymerisable

20 monomer is an ethylenically unsaturated monomer.

14.  An aqueous”dispersion according to claim 12 where the ethylenically unsaturated
monomer is selected from the group éonsisting of C,-C,, alkyl acrylates and methacrylates,
(meth)allyl acrylates and methacrylates, butyl methacrylate, stearyl methacrylate, methacrylic

25 acid, methoxypropy! methacrylate, cyclohexyl methacrylate, benzyl methacrylate, hydroxyethyl
methacrylate, hydroxypropyl methacrylate, dimethylaminoethyl methacrylate, N-butoxymethyl
methacrylamide, N-butoxymethyl acrylamide, glycidyl methacrylate, vinyl acetate, vinyl
propionate, styrene and vinyl styrene, vinyl toluene, methoxy styrene and vinyl pyridine, di-butyl
maleate and viny! chloride.

30

15.  An aqueous dispersion according to claim 11 wherein the dispersion of polymeric



Those skilled in the art will appreciate that the invention described
herein is susceptible to vari ations and nodifications other than those
speci fi cal WP W&EEBi bed. It is to be understood t hat t hePFHOEAINAS52D
includes all such variations and nodifications. The invention also
includes all of the steps, features, conpositions and—conpounds referred to
or indicated in 5 this specificat |'07-|§ i ndi vidually NHME

any and all conbinations of any two or nore of s mmtlmgmm res.
Throughout this specification and the clainms which fol I*owc unl e8s t

cont ext rpmticlessis prepareddiyadispessinn offaccondemsatiampglymere” , and vari ati ons such as

"conprises" and "conprising”, wll 110 be understood to inply the
inclusion of a stated integer or step or group of integers or steps

g?;pgm e expkdof WsitfacRBY a&foptﬁﬁg 't@taﬂgeéneogf kR Prt%gb%pa Q{abi}%éeggﬂi

1. An preparation of hmagﬂeaﬁedmhanroapblmieﬁdmrﬁmsml al o
[err] where Ris a di- or tri- unsaturated Clerr] straight or
br anched hydrocarbon chain, at |east two 10 doubl e bonds of said

unsat ur at ch ugat ibitin S
i soneris ﬂ:s? L Omb%qqm% ‘ﬁﬁ’ ?sgorbagcro?ﬁﬁg fo anyggxg%%g clhf'@s g%ér?d@nm y
sel ect ed I;,réﬁgga{mglbpg%m ®hfposifioky! and phenyl; nis | to 50; and 15 OXis
an anionic group selected fromthe group consisting of acids or salts of
sul phat e,
18.  Use of a surfactant according to any one of claims 1 to 10 as a substitute for
10 ‘alkylphenol based surfactants in the preparation of aqueous dispersion of polymeric particles

and coating compositions.

This Sheet Has Been Replaced
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phpsphat e, uI phosucm nate, succinate, carboxymethyl, mearecif ¢ b
ear boxyet hyl , al kenyl succi nat e, pht hal at e, sul phoet hyl ,

?
3- sul pho- 2- hydroxypropyl , sul phopropyl, oxalate and citrat é’ pes M’mﬁ A
surfactant according to claim1l wherein R has the follow ng structure: 20
[err] where Kis 8 or 9. 3. A surfactant accordingly to claiml
wherein Ris derived fromlinoleyl or Iinolenyl alcohol or acid by

al koxyl ation of said al cohol or acid. &hinméseet — QWt according to
any one of clainms 1 to 3 wherein at |

-(CHR -CHR -O - unit is hydrogen. -2 - A surfact ant accord| ng to
claim4 wherein both R on the or each -(CHR -CHR -O - unit 30 are
hydr ogen. -24 - 6.

Ahs ur L act arlmoea:sl?nﬁn inghd art a4y appilemat:)té theat &tehriﬁxlrehubﬁ dssdxﬂbl ed hﬁ:@m s ?u@utﬁﬂlat&, A
phosphat e sul phosucgj nat e, carboxynet hyl, salt .thereo

sur f act ant vaewrﬁlaﬁgméf@ﬁ%ﬁ% W?@né%?ﬁetsﬁﬁf’@?ﬂﬁ]ﬁ’%eﬁr&ﬁdaﬁ igdo be pndsastend or

al kali net o] \; f ai s
1to 7 V\he?iéatahé %@&'mon ]mc&?ies ﬁl] fuﬁ%ﬁgﬁ&@ﬁ@%ﬂ;ﬂ ﬁgn% élgféoxpggl'ﬁxgﬁ aé? hny
one of cl aiingiudestati ﬂ' thésteps, featusesDoorifbsitions 20d compounds refefredito arciadicatedéh t 0

any one of clains to.9 ere Yis 0, ..
Y 5 this specxﬁcanon, mde\J&ualfy or coflecnvely, and any and all combinations of any two or

more of said steps or features.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises” and "comprising”, will

10 be understood to imply the inclusion of a stated integer or step or group of integers or steps
but not the exclusion of any other integer or step or group of integers or steps.
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11,, . An aqueous dispersion of polyneric particles wherein the dispersion
is formed in the presence of a stabi | si'ng amount _of a surfaetant as
claimed in any one of clainms 1 to 10. An aqueous di spersion
aceording to claim 11 wherein the di sper si on of ullmmqunm | ticles is
prepared by addition polynerisation of addition oner.

13. An aqueous di spersion according to claimsl2 *wher €in the addi ti on
pol'ynmeri sabl e 20 nononer is an ethylenically unsaturated nononer. . 14.
An aqueous di spersion according to clai m 12 Wheitte eept Hyfdommysa003/

unsat ur-ated nmononer i s selected fromthe group consisting of
Jerr]-Cerr] alkyl acrylates and net hasl§kat es, (meth)al lyl acryl ates
and net hacryl ates, butyl nethacrylate, stearyl nethacrylate, nmethacrylic 25
acid, nethoxypropyl methacrylate, cyclohexyl nethacrylate, benzyl

nmet hacr y| epaeticley/id peepaasdivyl di [ QXypr opyl nethacryl ate,

di net hyl afg noet hyl et h;bélr y gl{s}adﬁ&a%&t%%%lﬁgwu nmet hacryl am de,

N- but oxymnet hyI acryl am de, glycidyl met hacryl ate, vinyl acetate, vinyl

propi onat rm & I st rene vinyl toluene, nethoxy styrene and
vi nyl pyr|el i ne t &ta% g‘(ge CX 9%%9( clmsrl te 1038 a stabil@er in M3

aq:Jeous_ dlprgmrmmf&ﬁaqmdéwdxsﬁ&s@hQfﬁalﬂvﬁmeff@ﬁeﬁﬁ&l@s the di spersion of -

pol yner)c Y -

particl®es is prepared by dispersion of a condensation pol yner. 16.

Use of a rfa n g.toa one of clains 1 to 10 as a stabiliser

in the R prg%%rg ?@n ?6“% d sacﬁ‘?r@élér@l 8wy onepof glaims d1per 15 Ghethe
preparation of a coating composmon.

18. Use of a surfactant according to any one of claims I to 10 a5 g substitute for

10 alkylphenol based surfactants in the preparation of aqueous dispersion of polymeric particles
and coating compositions,

19. A surfactant according to claim 1 substantially as hereinbefore described with
reference to any one of the examples.

15

20,  An aqueous dispersion according to claim 11 substantially as hereinbefore described
with reference to any one of the examples.
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: .:(54) Tifle: ANIONIC ALKOXYLATE SURFACTANT

L1 .,

R—(C)— Y—f-cH—rch—o—x O

' _ (57) Abstract

This invention relates to an anionic alkoxylate surfactant of formula (I), where R is a di~ or tri-unsaturated C4.22 straight or branched
1 hydrocarbon chain, at least two double bonds of said unsaturated chain being conjugated and exhibiting opposite geometric isomerism; m
is 0 or 1; Y .is O or NR’; each R’ is independently selected from hydrogen, Ci-¢ alkyl and phenyl; n is 1 to 50; and OX is an anionic
group selected from the group consisting of acids or salts of sulphate, phosphate, sulphosuccinate, succinate, carboxymethyl, maleate,
carboxyethyl, alkenylsuccinate, phthalate, sulphoethyl, 3—sulpho-2~hydroxypropyl, sulphopropyl, oxalate and citrate.




