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POLYMER COMPOSITIONS CONTAINING THE SAME AS PLASTICIZERS

BACKGROUND OF THE INVENTION
This invention relates to liquid ester compositions. More particularly, this invention
relates to mixtures comprising a diester derived from a dialkylene glycol and benzoic
acid or a substituted benzoic acid and a monoester derived from at least one
dialkylene glycol or other dihydric alcohol and the same acid. The weight ratio of
‘monoester to diester in the present compositions is sufficient to cause the
compositions to be liquids at 28° C. All of the present diesters are solids at this

temperature.

The liquid ester compositions of the present invention are particularly suitable

plasticizers for aqueous polymer compositions useful as adhesives.

RELATED COPENDING APPLICATIONS
This application is a continuation-in-part of United States Patent Application Serial

No. 09/945,493, filed August 30, 2001.

DESCRIPTION OF THE PRIOR ART
Mono- and diesters derived from benzoic acid and diatkylene glycols such as
diethylene glycol and dipropylene glycol are known compounds. The use of these
diesters atone and in combination with limited amounts of the corresponding
monoesters as pIasticiierS for aqueous polymer compositions is described in the prior
art. As an example of the latter, United States Patent No. 5,676,742, which issued to

William Arendt on October 14, 1997, describes plasticized aqueous polymer
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same polymer composition and a diester of phthalic acid such as butylbenzyl

phthalate as the plasticizer.

The Arendt patent teaches that even though monoesters of glycols are not considered
effective plasticizers for certain applications, relatively low levels of diethylene glycol
.(DBG) monobenzoate and/or dipropylene glycol (DPG) monobenzoate in
combination with the corresponding dibenzoate as the primary plasticizer were
sufficient to improve the fungal resistance exhibited by the caulks relative to the
resistance imparted by dibenzoate plasticizers alone without any substantial adverse

effect on the processability of the polymer compositions.

Throughout this patent the concentrations of the glycol or diol monobenzoates in
blends containing the corresponding dibenzoates are expressed in terms of a
“hydroxyl number”. The units for the “hydroxyl number” are understood by those

skilled in the art to be milligrams of potassium hydroxide per gram of sample.
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plasticizer should be absorbed by the particles of polymer present in an aqueous

emulsion of the polymer. This absorption typically results in an increase in viscosity

of the polymer composition. Data in Table 6 of the aforementioned Arendt patent

demonstrate significantly less of an increase in viscosity with increasing plasticizer

concentration as the hydroxyl number of the plasticizer is increased, which is

equivalent to an increased concentration of the corresponding monobenzoate in a

monobenzoate/dibenzoate blend. One skilled in the art of polymer chemistry would

conclude from these data that the monobenzoates of diethylene and dipropylene

glycols are not effective plasticizers for the aqueous polymer compositions described

in the patent and would not employ these monobenzoates as plasticizers in aqueous

polymer compositions unless improved fungal resistance was a requirement for the

final product.

The use of the monobenzoate of 2,2 4-trimethyl-1,4-pentanediol as a plasticizer for

- polyvinyl chloride is described in United States Patent No. 5,006,585, which issued to
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plasticizers are advantageous relative to solid ones because liquids are easier to

transport and blend. They also eliminate the need to heat aqueous polymer

compositions during or following addition of the plasticizer to ensure uniform

distribution of plasticizer throughout the polymer composition and absor;;tion of

the plasticizer by the emulsified polymer particles.

2. The reduction in plastigizer efficacy with increasing monobenzoate
concentration that is demonstrated by the data in the aforementioned Arendt
patent is not observed when the concentration of monobenzoate is increased
beyond the limits taught in this patent. Preferred compositions exhibit an
increase in viscosity at least equivalent to that achieved using diethylene gylcol

dibenzoate as the sole plasticizer.

United States Patent No. 5,990,214, issued on November 23, 1999 to Arendt et al.
discloses mixtures comprising the dibenzoates of DEG and triethylene glycol. These

blends exhibit a eutectic freezing point that is below the freezing point of either
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said diester is a solid at 28° C,

R' is phenyl or substituted phenyl,

R? is selected from the group consisting of linear alkylene containing 3 or 4 carbon
atoms, -CH;CH(CH3)CH, - and ~CH,C(CH3),CH,-;

nisl,2or3,

and

wherein said composition is a liquid at 28°C.

The concentration of monobenzoate required to yield a liquid composition is typically
at least about 20 weight percent of the mono-/dibenzoate mixture. The present

compositions can contain up to 99 weight percent of the present monobenzoates.

One embodiment may provide plasticized polymer compositions wherein the polymer is
selected from the group consisting of 1) polymerized vinyl esters including but not
limited to polyvinyl acetate, and copolymers of said esters with at least one olefin

such as ethylene and 2) polymerized esters of ethylenically unsaturated carboxylic




SUMVARY OF THE | NVENTI ON An aspect of the present inventiquyRipyi@es a
|l iquid ester conposition conprising: at |east one nonoester represented by
the formul a HXC(O)R' and at | east one diester represented by the fornula
R (O CY?',(P(S))”IQ2 wherein X and Y are individually sel d&T88° ?’%6 th t he group

t 2 CH di est | t 28 C, R
fgnf)thn;/ln 5‘? suchig %@é%@'ﬂca@&n@@@% Ogggqr?er ?Ssﬁgs%%‘;%’ 2onsi sting

of linear al kyl ene containing 3 or, 4 carbon atons CH2 - and
" CroQ Cr sy eltnsigich as etfglere ang sgjFens, ang 3hcqResgioR RO n&r%%lﬁlba%mhf S s a liquid
at 28 C. The concentration of nonobenzoate required to yield a liquid

conposi t iasA pplyarpiges. Ehe plgsticiger crpgampprisp s liquidbengrir asid eie cempgsition Of he

mono-/ di benzoate mi xture. The present conpositions can contain up to 99
wei ght pehepmtenofvantien. pr esent nonobenzoates. One enbodi ment may provi de

pl astici zed pol yner conpositions wherein the polynmer is selected fromthe
group consisting of 1) poI yrreri zed vinyl esters including but not limted

to pol yvi acet rs,of s d esters with at | east one
Lolefin sd A&lﬁlhsrsasgﬁcﬂ%e o R P e e A TS OGP STy R OB ca | y
unsaturated c ox%ll ic 5 23 ?Flﬁgr uary 2006 WD 03/020814 PCTI US02/ 21469

aci ds such as IR TIRE#Mhcr yl i ¢ acids, including copol yners of these

esters with efl ns suclh as ethylene and styrene, and 3) . condensation
pol yners su Ch sanﬁg}oyrétssp ent to plast1c1ze said polymer of an ester composition that

is a liquid at 28°C and comprises:

at least one monoester represented by the formula HXC(O)R' and

at least one diester represented by the formula R' (O)CYC(O)R!,

wherein X and Y are individually selected from the group consisting of
-[OCH;CH,],0 and -OR’0O-,

said diester is a solid at 28°C,

R' is phenyl or substituted phenyl,

R? is selected from the group consisting of linear alkylene containing 3 or 4
carbon atoms, -CH,CH(CH;)CH,- and —~CH,C{CH,),CH,-;

nisl, 2 or3, and

wherein said composition is a liquid at 28°C.

DETAILED DESCRIPTION OF THE INVENTION
The Dibenzoate Ingredient
The dibenzoates present in the liquid ester compositions of this invention include
(1) the dibenzoates of ethylene glycol, diethylene glycol or triethylene glycol, the
ester being represented by the formula RI(O)C[OCHZCHQ],.OC(O)R' and/or
(2) the dibenzoates of certain diols, the ester being represented by a formula

R'(0)COR*OC(O)R'.
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gl ycol, diethylene glycol or triethylene glycol, the ester being
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In the general formulae of the present mono-and dibenzoates, R' represents phenyl or

substituted phenyl, R? is selected from the group consisting of linear alkylene radicals
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Prepar at i dwrtism of He nonabeapataase derived Fpmshisthdens shise) breindfientsféredi t he present
nono-/ di ester bl ends wherein both the diester and at |east a portion of
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subst i t ut esld dibemmatecofals plesent inveaticrocanatsp bagiessgpt.aci d hal i de and 2) the
desired di hydric alcohol as reactants. Alternatively, other known
reactions such as transesterifcation using a benzoate ester in place of
benzoic acid can be used to prepare the diester.

Preparation of the Present Ester Compositions

One embodiment of the present mono-/diester blends wherein both the diester and at

least a portion of the monoester are derived from the same dihydric alcohol can be

prepared using a traditional esterification reaction using 1) benzoic acid, a substituted
* benzoic acid or the corresponding acid halide and 2) the desired dihydric alcohol as

reactants. Alternatively, other known reactions such as transesterification using a

benzoate ester in place of benzoic acid can be used to prepare the diester.

Depending upon the molar ratio of mono- to dibenzoate desired in the final product,
the molar ratio of the acid or acid halide to the dihydric alcohol in the initial reaction
mixture is typically from 1:1 to about 1.7:1, and the reaction is continued until

substantially all of the initial acid has reacted.

When at least one of the monoesters in the present compositions is not derived from
the same dihydric alcohol(s) as the diester(s), the monoester is prepared separately

 and then combined with the diester.
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the nono- and diesters of the present conpositions can be represented by
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about 4 cavinpositime nan Enchrésantedbintha genesal fdemalagl©)CAr, sbretni Aut ed benzoi ¢
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acids include but are not limited to ortho-, meta-, and para-toluic acid and the various

halogenated benzoic acids such as o-chlorobenzoic acid.

The preference for unsubstituted benzoic acid as a reactant for preparing both the
dibenzoate and monobenzoate esters of the present compositions is based on the cost

and availability of this compound.

The Dihydric Alcohol

Dihydric alcohols suitable for preparing the present ester compositions include
ethylene glycol, diethylene glycol, triethylene glycol, 1,3-propanediol, 1,4-butanediol,
2-methyl-1,3-propanediol, and neopenty! glycol. The dibenzoates of all of these

dihydric alcohols melt at 28° C or above.

Minimum Monobenzoate Concentrations for Liquid Compositions

While the present dibenzoates are effective plasticizers for aqueous organic polymer

compositions, a disadvantage of these dibenzoates as the sole plasticizer for aqueous
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The present inventton is based on the discovery that the present dibenzoate/
monobenzoate mixtures are not only liquids at ambient temperature, but, in many
instances, are equally effective plasticizers for many aqueous polymer emulsions as
the corresponding dibenzoate used alone. For this reason the preferred

mionobenzoate(s) can constitute up to 99 percent of the present ester compositions.

The concentration of monobenzoate required to achieve a blend with the
corresponding dibenzoate that is a liquid at 28° C and the efficacy of these blends as
plasticizers for aqueous polymer compositions are not suggested in the prior art

relating to benzoate esters as plasticizers.

When the monobenzoate is diethylene glycol (DEG) monobenzoate, a minimum

monobenzoate concentration of about 34 weight percent in a blend with DEG




plasticizers for aqueous polymer conpositions are not suggegiesly bfod he
prior art relating to benzoate esters as plasticizers. \Wen the
nonobenzoate is diethylene glycol (DEG nobnobenzoate, a m ni num

nonobenz entration of about 34 weight percent j with DEG 9
23 Febr ugﬁ/ﬁ%%gﬁm 03/ 020814 PCTI US02/ 21469 di benzoat%é)l;@sor%%ﬁqu ed to

obtai n a blmbkoitd atredifiredto dbekt sbladd that ide lidtid £ 1DEG pegOBENzoate exhibits a
hydr oxyl nunber of 264 and nelting point below --25 C. Mthods for

det er m ni NgohéiRnIoRtekhi¥iRs LABARRM bkt 264 2INARS WA below28° ¢ Xt ure
contai ning the nono- and di'benzoates of a di hydric al cohol include but are

not limted to gas/liquid chromatography and neasuring the hydroxyl nunber
of the m xture. The procedure for determ ning the hydroxyl nunber of a

COMPOUNT Offholl 4 Wisini dndRERIANE ok I ATTM A SRbLAL AGEHUB 22, ethod B

For exanpl €," pure nzoate contains no unrea roxyl groups, and

therefore exhibit a hydro nunber,. of, Q.. Kngwj n e hydr I _nunber for a
bar £ 5 cul ar CORTIMLE Bk A NLrROHPLotdndtc SO Bruty Gu RESREAISt T o of
nonobenzoate in the blend can readil, e cal cul ated or obtained froma
curve of IREYERYY ciomy faRcM.a"@\}é’P@‘I{“‘Y%)‘g? bR BHENE AL FRWSr ¢ he

particul ar ester pair. .The hydroxyl nunbers for the DEG

nonobenzoat e/ di benzoate bl ends exenplified in the aforenentioned patent to
Arendt range from12.1 to 58.4. This is equivalent to a DEG nonobenzoate
concent r at Therproagdurp éor idetemeining the hdnoxt) sumber of @ comppaynd 915 MBXWRES  per cent .
Optional Ester Ingredients In addition to the nonobenzoat e/ di benzoat e

m xt ur es ddesaribededA HBY edstirededure E28h enethod B.

For example, pure DEG dibenzoate contains no unreacted hydroxyl groups, and
therefore exhibit a hydroxyl number of 0. Knowing the hydroxyl number for a
particular monobenzoate/dibenzoate blend, the relative concentration of
monobenzoate in the blend can readily be calculated or obtained from a curve of

hydroxyl number vs. weight percent monobenzoate for the particular ester pair.

The hydroxyl numbers for the DEG monbbenzoate/dibenzoate blends exemplified in
~ the aforementioned patent to Arendt range from 12.1 to 58.4. This is equivalentto a
DEG monobenzoate concentration in the blend of from about 4 to about 18 weight

percent.

Optional Ester Ingredients

In addition to the monobenzoate/dibenzoate mixtures described hereinbefore, the
present ester compositions can include up to 70 weight percent of dipropylene glycol

(DPG) dibenzoate alone or mixtures of DPG mone- and dibenzoates to enhance the

10




present ester conpositions can include up to 70 wei ght |ﬁ§¥%$%ﬁmm
di propyl ene glycol (DPG dibenzoate alone or m xtures o no- and

di benzoates to enhance the 10 23 February 2006 WD 03/ 020814 PCT/ US02/ 21469

desi r abl |es of the ester conpositions, parti | gwering their
freezi ng%go &t% DPG di benzoate freezes at 28 C. The (pi’?{le“ﬁ%hy%“ f DPG

Cont i ni ngUREE EiepnieYr E‘%nza’%?ﬁéﬁﬁ%’ﬂ%‘%%w RERHAORBRRlA® "ol o se
wth the Pr ese@&’g%l%ﬁté{%ae O%zg:% atj[D %f Phd % € prese e%?ﬁ?ﬁorﬁono%gﬁﬂ?rﬁ]za? E?ed to

prepare an%’B‘u 0Sit1 ons sl use w e present
liquid ester osit sas I,cl.zers.i.nc e but ane not limted to
1) vinyl eg’fléfﬁ?n@ﬁf?ﬁt g ?ﬁ%lpglﬁg‘éébéﬁngs ‘éﬂ?ﬁf‘”&?ﬁ)‘éﬁg {bﬁ'ézé’gt @sters with
ol efins such as ethylene, 2) esters derived from et hyI eni cally unsaturated
acids, such as acrylic and methacrylic acids, and nono- or polyhydric

al cohol s, 3) condensatl on poI rrers such as poI yesters and pol yam des, and
4) copoly Me ' {iathe Jragend Blasliciaesd aci ds or their esters
and ethylenically unsatur at ed hydr ocarbons such as et hyl ene and styrene.
Because t hBfemed clssouifanaaomes ugd teo hrspare sgucelsgslyarer eopmosiivnsi ons of this
invention are particularly suitable for use with aqueous pol yner

di sper si onsuitable émubkswitinte prekeaskquidestes cuspasitibyyws plasiinizzosintlidetait ar e useful in
numer ous end-use applications, including but not limted to adhesives,

caul ks, cog@binodEnitet K ), vifdV estdds sudh as/dnyliasdipsandrdpdiymeas of thekiesles for a
variety of applications. In addition to aqueous dispersions and enul sions

- of pol yner gith blefnd&s8REhylehé) 2) hi@SiRTved FOTRMSIchicAly WEAuraldd hadd e for use
with other forms of polyners, including but not limted to sol utions of

the pol ymeggh hihcANidand methhdHicdSids Wal mdso-Te bl ARkic A1oshokOky ds

condensation polymers such as polyesters and polyamides, and 4) copolymers derived
from ethylenically unsaturated acids or their esters and ethylenically unsaturated

hydrocarbons such as ethylene and styrene.

Because they are liquid at 25° C, the liquid ester compositions of this invention are
particularly suitable for use with aqueous polymer dispersions or emulsions. These
aqueous polymer compositions are useful in numerous end-use applications, including
but not limited to adhesives, caulks, coatings, inks, overprint vamishes and floor

polishes for a variety of applications.

In addition to aqueous dispersions and emulsions of polymers, the present liquid ester
composition are suitable for use with other forms of polymers, including but not
limited to solutions of the polymers in organic liquids such as methanol and solids

that are processed as molien materials.
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that "are processed as nolten materials. 11 23 February 208G8,Wa-Pif320814
PCTI US02/ 21469 The pol yner selected will be determned at least I1n part by
the intended end use of the polynmer conposition. Polyners of vinyl esters

such as ‘%%ﬁﬁ‘?t ate and copolyners of these esters #’lﬁb“%ﬁ&" ns such as

et hyl ene esters of acrylic or nethacrylic aci preferred

material s § 28 %lgrs%éééd wTP%fe%ﬁE@ tiéa?t{lﬁﬂar?ﬂ} #Bintdnde nﬁiu%?é of the A1 Ng to

t he di benzoa crzersin co nation with snal |

ST oS RN ATFRO o LR R

feX ¢ npanyin
denonstrate i np evel esirab e erties uch.as increased
open time eh Sec?étﬁrsﬂ’@\{“afg‘fﬁ“é@éc(ﬁas%gﬁ“etqr%t e§t ?Cﬁ%lﬂ’ g ey iC o i mum ti me
interval fol I ow n% application of an adhesive I ayer to a surface during
whi ch t he Pgigare pfteredgperialsforadiesivesce placed in contact with the adhesi ve.
The increase in open tine is typically achieved wth no change or a
decrease in set time. Set time is defined as the mninumtine period
required for an adhesive to bond to a surface in contact with the
adhesi ve. Theafaddieniiomnd pitert tpAradtirelatingrto the dihenzodtee of DVEC anbBPEiasi ng a
di spersed pol yner generally nmaintains or decreases the set tine of the
adhesi ve. plé#idRleisSn cdthieinationmothisalb amowhessaf thelvedespondilgembmibbneaatng exanpl es
represent preferred enbodinents of the present invention and should not be
i nt er pr et edisélBsek hqlicbsWispeRRons ofwesiit pelpmete Lsefsids lakextchsikacconmpanyi ng cl ai ns.
Unl ess otherwi se specified all parts and percentages are by weight and all
measur enent s ‘and anal yses were conduct ed

The accompanying examples demonstrate the improved level of desirable properties
such as increased open time that can be achieved. Open time is defined as the
maximum time interval following application of an adhesive layer to a surface during
which the layer will bond to a surface placed in contact with the adhesive. The
increase in open time is typically achieved with no change or a decrease in set time.
Set time is defined as the minimum time period required for an adhesive to bond to a
surface in contact with the adhesive. The addition of a plasticizer to an adhesive
comprising a dispersed polymer generally maintains or decreases the set time of the

adhesive.

EXAMPLES
The compositions described in the following examples represent preferred
embodiments of the present invention and should not be interpre_ted as limiting the
invention defined in the accompanying claims. Unless otherwise specified all parts
and percentages are by weight and all measurements and analyses were conducted.

* under ambient conditions.
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under ambient conditions. 12 23 February 2006 WO 031020834:cBfabi5806121469
Exanpl e '1 This exanpl e describes the preparation of the present” benzoate
ester blends using diethylene glycol as the dihydric alcohol. M xtures

cont ai ni ng. benzoi c acid, diethylene glycol and 0.25 i rcent, based
on this H’?%W@,“ of zirconui mcarbonate as a catal ys%@%ﬁé@ed at
tenperatures wthin the range of from 170 to 250 Cin a reactor equi pped

with heating means, a nechanical gghl5E§r. water-cooled condenser, and a
trap-for collecting the condensed water fornmed as a by-product of the

terifi I ion. Ih t L.ethyl - |t id
(oA DEG ol top B s ten e et ol Bl B ben U 0 a0l T | O 100

vapori zed r fqormed as - product of the reaction was condensed and
r enoved fr%ﬁﬁt}‘ﬁﬁ%"ﬁ%ﬁ?ﬁ%ﬁdﬁ?’ﬁéﬁ%@&ﬂsi ng the trap. The progress of the
esterification reaction was nonitored by periodically nmeasuring both the

acid content of the reaction m xture and the volume of condensed water
collected in the trap. The reaction was di scontinued when the concentration

of  benzoi Mi¥wEtcoptminiagrmeoipacd, disthylene plapl and 0-2Tmeighirsrsayy basttlinber of the
final ester products Eéepar_ed, together with the cal cul ated weight percent
of di et hyl ertbisghiywrs, ofirolem geshenate RECNBY stovre beappdrbliemgersigreshese  val ues
and the state of the final ester (liquid or solid) at anbient tenperature
(23-25 C.vithimthe raigs of fremd 76l e SPHC Tabieactdr. equippRiBwirelhratizg yeans 86

mechanical stirrer, water-cooled condenser, and a trap for collecting the condensed

water formed as a by-product of the esterification reaction. The molar ratios of

diethylene glycol to acid (BA:DEG Ratio) used in the preparations are recorded in

Table 1. The vaporized water formed as a by-product of the reaction was condensed

and removed from the reaction mixture using the trap.

The progress of the esterification reaction was monitored by periodically measuring
both the acid content of the reaction mixture and the volume of condensed water
collected in the trap. The reaction was discontinued when the concentration of

benzoic acid was about 0.1 weight percent.

The hydroxyl number of the final ester products prepared, together with the calculated
weight percent of diethylene glycol monobenzoate (DEGMBY) corresponding to these
values and the state of the final ester (liquid or solid) at ambient temperature (23-25°

C.), are also recorded in Table 1.
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WO 03/ 020814 PCTI US02/ 21469 TABLE 1 Preparation of D ethytspgir{bydo!
Monobenzoat e (DEGWVB) /Di benzoate M xtures Plasticizer BA: DEG Rat1 oOH No. W %
DEGVBSt at e @ Anbi ent Tenperature Aa2: 111.93Solid Bl.4:110335Liquid

Cl: 4261951 qui -- prior art conposition evaluated for rative
pur posesiﬁ'ﬂgﬂggﬁlér m xtures exenplified in the foll owPﬂ@%ﬁ@ %es were
prepared using the sane general nmeyhpgdpysed to prepare the diethylene
gl ycol esters. EXAMPLE 2 This exanpl e denonstrates the difference in

nitial 1 eGpL g APRIA hERENNRERNeRARP hTSCIA) ik ene aky col

di benzoat e contal ni ng correspondi ng no enzoate alone or in

conbi natio i.t.h _t he, mopo oate I PLRP I I Lnitial
freezing t@#%\é%é léetrurggwg%est erdﬁmNgt u{r}vgs/‘y}\{/)\g{r}@%e%ggﬁﬁg Ej)’{& pl aci ng a
ten-gram sanple of the mxture into a 4-dramvi al . THEWHal was t hen

imersed in,a water bat g mai nt ai gig at a tgrrperaturelﬁc())g 16 C. The sanple
was then séeded with a drticle ““DEG di benzoate co flni ng 4 percent of
DEG nonobenzoate. This ester mxture is a solid at 28 C,  The tenperature
of the wat& bath was thédl owered%n incr¥nents of 2i¢d The tenperature
of the liquid in the vials was allowed to stabilize and maintained for 24
hours prio€ to each reduéddion in Bath tenpeature. 14 Pguigepruary 2006 WO

03/ 020814 PCTI US02/ 21469
a — prior art composition evaluated for comparative purposes

The ester mixtures exemplified in the following examples were prepared using the

same general method used to prepare the diethylene glycol esters.

EXAMPLE 2
This examplé demonstrates the difference in injtial freezing temperature between
samples of diethylene glycol dibenzoate containing the corresponding moncbenzoate

alone or in combination with the monobenzoate of dipropylene glycol.

The initial freezing temperatures of the ester mixtures were determined by placing a
ten-gram sample of the mixture into a 4-dram vial. The vial was then immersed ina
water bath maintained at a temperature of 16° C. The sample was the;l seeded with a
particle of DEG dibenzoate containing 4 percent of DEG monobenzoate. This ester
mixture is a solid at 28° C. The temperature of the water bath was then lowered in
increments of 2° C. The temperature of the liquid in the vials was allowed to stabilize

and maintained for 24 hours prior to each reduction in bath temperature.
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The tenperature at which the first evidence of solid matgrfghaey A®ls t han
the seed particle was observed was recorded as the initial freezing
tenperature. The test sanples were prepared by conbining an esterification

reacti onﬁé?ﬂ@ﬁéﬁepr epared as described in Exanple 1 aﬂl:q‘ﬁi?ﬂiﬁbm ng 95

per cent gl ycol di benzoate (DEG di benzoate) a per cent

di et hyl enetgd ¥aedratiRAPRERE BRtRs Wi ace OPRUD aRZAal dter Mah he@d®l Of the
foll owi ng ester conpositions identified as A, B, and C. (A An

ester fi cagi@e {BARLAR MQCbifIed SOML Bl RdecihaB6@eDEG di benzoate and 94

per cent of nonobenzoate. The quantity of "A was sufficient to achieve a
total concentration of DEG nonobenzoate |listed in Table 2. (B) three
m xtures containing the esterification reaction product (A and an

esterification, reagtion product (C).of dipropyl.ene glycol, (DPG and benzoic
Sotd | cont BT RRECTHERy olbiskie B e Ao ok S p
nmonobenzoate The concentratiqn.of, total. obenz in,al] of the ester
Tt ur os. (B TRRLE JSrB0- SRR A Sopeaing BN U O B5R DPG
nonobenzoate in these m xtures_ constituted 10, 20 or 30 percent of the
total nonotbsmzenis PEG dipenzosiehand A pergent disthylent glyel monobeazeaty @E’C{ A) and an
esterification reaction product of benzoic acid and

2- et hyl - 1menobersgaipkeditorne of e)foltosvinggsier punmsitisesidentificdas Afbandpnobenzoat e.
MPD nonobenzoate constituted 10 percent of the total nobnobenzoate. content
lI'isted in Table 2. 15 23 February 2006 WO 03/020814 PCT/ US02/ 21469 The

reacti on product containing 4 percent of DEG nonobenzoate was used as a
control . '

(A) An esterification reaction product containing 5 percent DEG dibenzoate and 94
percent of DEG monobenzoate. The quantity of A was sufficient to achieve a total

concentration of DEG monobenzoate listed in Table 2.

(B) three mixtures containing the esterification reaction product (A) and an
esterification reaction product (C) of dipropylene glycol (DPG) and benzoic acid

containing 5 percent {DPG) dibenzeate and 95 percent DPG monobenzoate.

The concentration of total monobenzoate in all of the ester mixtures (B) evaluated
was nominally 34 weight percent, and DPG monobenzoate in these mixtures

constituted 10, 20 or 30 percent of the total monobenzoate;

(C) a mixture of esterification reaction (A) and an esterification reaction product of
benzoic acid and 2-methyl-1,3-propanediol (MPD) containing 93 percent of MPD
monobenzoate. MPD monobenzoate constituted 10 percent of the total monobenzoate

content listed in Table 2.
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The concentration of nonobenzoate(s) in the sanples tog 3@@%3? bodghe
initial freezing tenperature of the sanples are recorde?i able 2. Table

2 Sanmpl e % DEGDB % DEGVB % DPGVB %vPDMB I nitial Freezing No. Tenperature 1
66 33 0 3297 010 3662670 12 4 67 24 63 31 0 5
12 MB = Orrvggl’g&g(g%ﬁ%lgate DB = di benzoate EXAMPLE 3 M xtur e@cﬁ%%gjlﬂé‘ I ng
essentially of the nono- and di benzoates of 2-nethyl-1,3- propanedi ol (MPD)
ver e pr eparmggrdadtioh§RsdubtdntiRng Aipercafiof DG Hod¥BEdzbite Fadkedhsa ratio of 2.1 :
1 using the procedure described in Exanple 1. This product contai ned 94

per cent I\/Ppmq;'oﬁenzoate and 2 percent MPD nonobenzoate. This reaction
product was then conbined with three different anounts of an
esterification reaction product containing 7 percent MPD di benzoate and 93
per cent MPD nonobenzoate to achieve the total nobnobenzoate concentrations

listed i ble 3. whi I [ the initial..f i . t
of "t he r esirt aReeriRL dusho RSB PR st oyl D M SRR IR TEY 5051 21 400
Table 3 . :

temperature of the samples are recorded in Table 2.

Table 2
Sample % DEGDB % DEGMB % DPGMB %MPDMB Initial Freezing
No. Temperature
1 66 33 0 0 14
2 63 29 7 0 10
3 66 26 7 0 12
4 67 24 8 0 12
5 63 31 0 5 12

- MB = monobenzoate

DB = dibenzoate

EXAMPLE 3
Mixtures consisting essentially of the mono- and dibenzoates of 2-methyl-1,3-
_propanediol (MPD) were prepared by reacting benzoic acid with MPD in a molar
ratio of 2.1 : 1 using the procedure described in Example 1. This product contained 94
percent MPD dibenzoate and 2 percent MPD monobenzoate. This reaction product
was then combined with three different amounts of an esterification reaction product
containing 7 percent MPD dibenzoate and 93 percent MPD monobenzoate to achieve
the total monobenzoate concentrations listed in Table 3, which also contains the initial

freezing temperatures of the resultant mixtures.
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Sanpl e No.% MPD % MPD Initial Freezing D benzoat eMonobenzgalg, cature
(C) 66930<15 76633<15 86435<15 EXAMPLE 4 This exanpl e denonstrdtes the
performance of preferred ester conpositions of the present invention as

pl astici zers_for aqueous adhesive conpositions containj | yvi nyl
acetate d&ﬂ"ﬂﬁggvhylenelvinyl acetate copol ynmer. The p%&@“%&gg nposi tions
eval uated were an aqueous enmurgh contai ning 55 weight percent of

pol yvi nyl acetate, available as Vinac(r) XX-230 fromAir Products and

Chemi cal s (] d 2) an, ous e won cont ak.nj: i ght percent of
&l ple #y /?Wﬁ TBD iMidd @‘&:%?Pw

an ethylene/*vinyl acetate copol yiyer . “avai | abl é (r) 400 fromAir
Products and Chem cals ?ﬂﬁfﬁgglas P%#?%ﬁgﬁolyneggﬁgﬁgggﬁﬁﬁons wer e

prepared by bl ending ester copposition,4 of the preggging Exanple | or 7
of Exanple 2™ th one of the Two preceﬂ?ng aqueous pofyner emulsions (I or
[1) using a propeller-type mxer with bl ade speed of 750 RPM The m xi ng
time was 10 minutes. The conc®htrati on®® of plasticizéﬂsmere 6,12 and 1S
wei ght percent, based on total emnulsion weight for both enmul sions. 17 23
February 20068 WD 03/ 020814 P/ US02121¥69 The viscoSities of the pol yner
conpositions were nmeasured to evaluate the efficacy of

EXAMPLE 4
This example demonstrates the performance of preferred ester compositions of the
present invention as plasticizers for aqueous adhesive compositions containing

polyvinyl acetate and an ethylene/vinyl acetate copolymer.

The polymer compositions evaluated were an aqueous emulsion containing 55 weight
percent of polyvinyl acetate, available as Vinac® XX-230 from Air Products and
Chemicals (I), and 2) an aqueous emulsion containing 55 weight percent of an

ethylene/ vinyl acetate copolymer, available as Airflex® 400 from Air Products and

Chemicals (II).

Plasticized polymer compositions were prepared by blending ester composition 4 of
the preceding Example 1 or 7 of Example 2 with one of the two preceding aqueous
polymer emulsions (I or IT) using a propeller-type mixer with a blade speed of 750
RPM. The mixing time was 10 minutes. The concentrations of plasticizer were 6, 12

and 18 weight percent, based on total emulsion weight for both emulsions.
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the ester conpositions as plasticizers. These viscosity gl ypspife ecor ded
in Table 4. The effect of the plasticizers on the open and set” tines of

t he adhesi ve conpositions was also determined. As used in this '
specification, "open tine" refers to the tine interval i ich the
exposed PAEBILE the adhesive under eval uation renaiPﬁiiHéWﬁ?éé?ently
"tacky" to_achieve substrate failure, as evidenced b t[ae val of fibrous
materi al f Tberviseositingof thepalype SOBPOSEINBE Were greaguredrte eﬁé}ﬁé‘r Wrg%&ﬂr?yﬁ d been
bonded under medi um pressure using the adhesive being eval uated. The term
"set time" theehier enipositions asplastivizarst (Theseiviseasity slugs araveeonded)in Aphie f-cat i on of
the adhesive on the surface of one substrate foll owed by i nmedi ate cont act
with the gaeeffigt sithsplasicizens oulte opedindsetgines sfthe adhasive Ompeskivesyenent  of
conpl ete substrate failure of the bonded surfaces of the Kraft paper. The
Vi Scosity &fas glacdetd@magtli ci zed pol ymer conposition was nmeasured under

anbi ent conditions using a Brookfield Mdel RVT visconeter. The spindle
speed was 20 RPM Measurenents were made 24 hours follow ng preparation of
the conpositions. The results of the viscosity neasurenents are recorded
in Table 4, The RN $LANGHBN Fopdl i irérerd & the e intGeN tiningeshigsthdescri bed in
the preceding specification and the concentration of plasticizer was 18

wei ght per : ' Obink BEficiBliRStdcgiZ@d enul sion. 18
23 Februar g@%ﬁ@@%%gi%é’%@%%g@#fﬁs 2&?%%6 Taﬁ(l:le ﬁ's\ﬁ sj(r:osi ty of Agqueous
Pol ymer Emé(':h?évg g&sgz?tle ¥arirl%rre, as evidenced by removal of fibrous material from mating

surfaces of sheets of Kraft paper which had been bonded under medium pressure

using the adhesive being evaluated.

The term “set time” refers to the minimum time interval between 1) application of the
adhesive on the surface of one substrate followed by immediate contact with the
second substrate under medium pressure, and 2) achievement of complete substrate

failure of the bonded surfaces of the Kraft paper.

The viscosity of each plasticized polymer composition was measured under ambient
conditions using a Brookfield Model RVT viscometer. The spindle speed was 20
RPM. Measurements were made 24 hours following preparation of the compositions.
The results of the viscosity measurements are recorded in Table 4. The emulsions and
plasticizers are identified as described in the preceding specification and the
concentration of plasticizer was 18 weight percent, based on the total weight of the

plasticized emulsion.
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Pl asticizer Viscosity (nPa_s) Enmul sionbType i Aa4700 I 15528(1;8{,5[1@{3%%75300
| Nonel1700 |1 Aa32000 I1126000 I1426500 I1740000 |1 Nonel500 a- Sanple A from

Exanpl e 1; evaluated for conparative purposes only. b=based on wei ght of

enul si on_c=Sanpl e nunbers from preceding tables 2 and 3 The data in Table 4

dermonst r YQOXR4 t he viscosity inparted to an aqueous F5OTSHEH*enul si on by

di et hyl ene glycol dibenzoate al onetis. ot adversely affected by the

presence of the correspondi ng nonobenzoate. In nany instances the viscosity

of the emulsion is subs{/g%rlotsit%]é‘&/qélw%%&%%gEmthkgati ng absorption of the
y e enul'sitied po

nonobenzoate plasticizer yner particles.

Det erm nat | on of Open Ti Fi.fty pound,wei.gh raft paper that had
previ ousl yﬁ‘“ig@fﬁ stored fOPSHZ east 23hﬁc8ﬁ‘ﬂ's&"§}t§'s?anbi ent “tenperature and

humi di ty VEBUAR into st¥Bfs neasuring 1.5 by 12 inches (3.7 by 30.5 cm)
and | by 12 inches (2.5 by 30.5 cm). One of the | inch-wide strips,

I A 4700

I 1 5500

I 4 6400

I 7 5300

i None 1700

I Al 32000

Ii 1 26000

I 4 26500

Il 7 40000

II None 1500

a= Sample A from Example 1; evaluated for comparative purposes only.

b=based on weight of emulsion

c=Sample numbers from preceding tables 2 and 3

The data in Table 4 demonstrate that the viscosity imparted to an aqueous polymer
emulsion by diethylene glycol dibenzoate alone is not adversely affected by the
presence of the corresponding monobenzoate. In many instances the viscosity of the

emulsion is substantially increased, indicating absorption of the monobenzoate

plasticizer by the emulsified polymer particles.

Determination of Open Time

Fifty pound weight Kraft paper that had previously been stored for at least 24 hours at
ambient temperature and humidity was cut into strips measuring 1.5 by 12 inches (3.7
by 30.5 cm.) and 1 by 12 inches (2.5 by 30.5 cm.). One of the 1 inch-wide strips,
hereinafter referred to as the “narrow strip”, was centered on top of one.of the 1.5
inch-wide strips, hereinafter referred to as the “wide strip” and the two strips were
clamped together at one end. The narrower strip was then pulled away from the wider
one at an angle of about 180 degrees, and a #14 wire-wound Meyers rod was placed
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hereinafter referred to as the "narrow strip", was centengy sfpeof one
of the 1.5 inch-wide strips, hereinafter referred to as the "wde strip"
and the two strips were clanped together at one end. The narrower strip

was then pulled away fromthe wider one at an angle 80 degrees,
and a #lﬁ%""fj?g%und Meyers rod was placed 19 23 Febr 3%9%%’6 03/ 020814
PCTI US02121469 on the upper surface of the .narr r strip, at the clanping
poi nt. The®haf "BRF §‘FE’F?)° G RATORELP 1%?1;3}1%%@?@?”0&8\](@; O¥SEP BSsecond
Meyers rod without a, wire winding a exhi biting the sane djaneter as the
# 14 wir e- el Vst eﬁﬁéﬂ‘i]'s‘%é%f)@ﬂﬁﬁ@ﬁ?‘ﬁﬂ “E“ﬁ?@“t%\ﬁ(‘ eW"Rgiﬂff”nEP od and in
contact with what was originally the |ower surface of the narrow strip of
paper . Theexhiltinedhe samsdiameissas e &1 wije-waundiad passhpagrsrred bshind they 1 t he
non-wound rod in contact with the | ower surface of the narrow strip and the
Wi re- wounwire-sguidrod end meontagttithiydetvasisiginglbethe dver gecoef thee wi de strip
and the |l ower surface of the narrow strip. The purpose of the wreless rod
was to pr ewarw stdiecfipaparoithe storrpgs Warosepareted bnihegatrew papsr girip.gyvilal  positi on on
top of the wider one prior to application of the adhesive. About 3 grans
of the adhgsihwewbendred Bv@htatvath theleratmpfas df et mamow keipexd teedresur f ace  of

the wide strip adjacent to the clanp and applied as a continuous coating on

this strigouslird@indoidé wihRthEiPeldytcofiiRdviapstipand helowehe secured end
to the wunsecured end of the wide strip, leaving a snmall uncoated area at

the free eafeaf ol myrowlsirpP -mé\zﬂl%&e oML Girel@Srod Wa fogilevert thoMdriogr conpl eti on

of the adhesive application. enh the tine interval to be evaluated as open

time had eé@gﬁgrg ¢etq1ﬂg1g&ms Jeténal Pskion ggf@aaf%%ﬁ%s Rorllg iRl | P, were

“brought tog resul tant” asse was then as a single unit

to ‘t he fre&tﬁen%hggivet_ he wi de strip over a 2-second interval and

About 3 grams of the adhesive to be evaluated were deposited on the exposed surface
of the wide strip adjacent to the clamp and applied as a continuous coating on this
strip using a #16 wire-wound Meyers rod moving from the secured end to the

unsecured end of the wide strip, leaving a small uncoated area at the free end of this

strip. A stop watch was started following completion of the adhesive application.

When the time interval to be evaluated as open time had elapsed, the two #14 rods,

separated by the narrow strip, were brought together. The resultant assembly was then
pulled as a single unit to the free end of the wide strip over a 2-second interval and
under moderate pressure. This operation resulted in the lower surface of the narrow
paper strip contacting and becoming bonded to the adhesive layer. Following a ten-
second interval the two strips were pulled apart by grasping them at the uncoated
areas. If 80 to 100 percent of failure occurred on the substrate, as evidenced by the

transfer of fibrous material from the narrow paper strip to the adhesive layer, the
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under noderate pressure. This operation resulted in the ce of
the narrow paper strip contacting and becom ng bonded tzg%}téﬁ{eu%d;ogi ve

| ayer. Following a ten- second interval the two strips were pulled apart by
grasping them at the uncoated areas. If 80 to 100 percent of failure

occur red WX BBS upstrat e, as evi denced by the transf&E G5 ous
material fromthe narrow paper strip to the adhesive |ayer, the 20 23
February Zgbeivwis oi)opadered prep Usocapatia gbadheringdhs (o strips & paper consi der ed
"open", i.e. capable of adhering the two strips of paper together. Once a
bonded paitegatterstri ps exhi biting substrate failure had been prepared,
additional pairs of strips were assenbl ed, coated and bonded. The tine

i nterval between application of the adhesive and contact between the w de
and narrow strips was increased in five second intervals until no fibrous
materi al vogeabseiedesir bistiifsexhibitihe subeeatt faylare hafhbsen phepared, radgisionstr e pul | ed
apart. The presence of fibrous material on the adhesive is indicative of

at |east pakb bRrigsWRed dsinfolddoédatél @nd behdsdI BRI Thtehv@Biebvdefe i nitial tine
interval of five seconds between the observations of partial and no

substrate. gﬁéaﬂ&‘?offtﬁé?dﬁeéﬂéey&@c&ﬁéﬁpbcﬁw%%@lﬁﬁéﬁﬁcﬁ%ow%ﬁﬂs wahe actual tine

i nterval tween application of the adhesive and the observation of

adhesi on 1;088used intive W2on RNl ThEL doPlrillsnardiphh diSeriedip g ned Lo the

nearest secon alue was recor open tinme". Determination

of Set Ti Set . time asur ed LN nd equi prment
descri bed estVﬁéayexbylée\éﬁ%q ﬂ%‘pstuée& P uf”(%? a@a?@??%gmo%géﬁﬁ%?%em%r%??ﬂi s instance
't he adhesi ve l.ied oyer t ur face. of th?ese/sviﬂgljeer strip using

the # 16 \wheadl gﬁi‘ﬁtﬁgﬂx%%vreg P[d‘EﬂSt [23?%? )ﬁ(\ﬁﬁéz?tg failure. 1 subsequent

initial time interval of five seconds between the observations of partial and no
substrate failure for a given sample was decreased until the actual time interval
between application of the adhesive and the observation of adhesion loss, i.e. no

substrate failure, could be determined to the nearest second. This value was recorded

as the “open time”.

Determination of Set Time

Set time was measured using the same test samples and equipment described in the
preceding test for measuring open time. In this instance the adhesive was applied over
the exposed surface of the wider strip using the # 16 wire-wound Meyers rod, starting
near the clamp used to join the narrow and wide sheets of paper. The # 14 wire-
wound Meyers rod was located directly behind the # 16 wire-wound rod and on the
opposite side of the narrower strip of paper, which separated the two rods. A layer of
the adhesive to be evaluated followed by the narrow strip of paper was applied to the
wider strip by pulling both rods, together with the narrow strip of paper between

them, over the wide sheet as described in the preceding section of this example.
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near the clanmp used to join the narrow and w de sheets of aobke # 14
w re wound Meyers rod was | ocated directly behind the # f W re-wound rod
and on the opposite side of .the narrower strip of paper, which separated
the two r | ayer of the adhesive to be eval uate by the
narr ow st\gggs%zﬁklﬁaper was applied to the wder stri pd%éy%éﬂﬂﬁ?%g bot h rods,
-together with the narrow strip of paper between them over the w de sheet

as describ ' i : I j I ebruary 2006
v 03 ozgﬁ%%t@%ﬁ?ﬁ%ﬂ,%@%%fﬁgg% b e o o | ot i o
of the a Y narys [ I ' | ded paper

I ﬁyelr S wer gt%lBU?Pfgg%gtﬁ%ﬁong{d pgiﬁ\érrga? gl%t“ﬁxéeﬁ)&l ?lé&é@aﬁ%ég&é H@é%:‘@ﬁ%gﬂ?o trgvgr se
the length of the sanpl.e being eval uated. The angle bet e aper
Stripe dur PRGN KRRGE oL SmeR vie e ShE R R Re Y, Per g
pul l ed apart, the Gpatin _surfaﬂﬁgs 8&, the strips were examned to determ ne
t he per cenPAGESIEPS quripgpallingues R S%: | east partially torn from either
paper strip and becane bonded to the adhesive. The "set tine" is the
shortest tinme interval, neasured from contact between the narrow and w de
paper strips, required to achieve from80%to 100 % fiber tear in the
paper stri Bé&iledmpspaeirips wersduipl peliedapast theamating syrfageseof theEinsa%id t s of t he
open time and set tine evaluations are recorded in the foll ow ng Table 5.
Tabl e 5 Setxaathctd@péeierMineabe pearenBEacitfibeis tet weeal leass parBhlstoindrone r

either paper strip and became bonded to the adhesive. The “set time” is the shortest
time interval, measured from contact between the narrow and wide paper sirips,
required to achieve from 80% to 100 % fiber tear in the paper strips, considered

complete substrate failure.

The results of the open time and set time evaluations are recorded in the following

Table 5.
Table 5
Set and Open Times for Plasticizers
Polymer Plasticizer Set Time (Sec.) @ Open Time (Sec.) @
Emulsion Type® _ Concentration (%) Concentration (%)
6 12 18 6 12 18
I A’ 7 5 4 5 5 15
I 1 8 6 4 5 15 25
| 4 5 5 4 5 20 25
I 7 6 5 4 5 10 20
I None® 10 10 10 ND ND ND
il A’ 5 5 5 20 20 20
II 1 6 6 7 20 15 20
I 4 7 4 4 20 20 20
I 7 6 5 5 15 20 20
11 None® 9 9 9 5 5 5
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Set Tinme (Sec.) @Qpen Tine (Sec.) @ Enul si onTypebConcengrapj 2006
(% Concentration (% 6121861218 | Aa7545515 1186451525 1455452025 1765451020

| None' 101010NDNDND | | Aa555202020 111667201520 114744202020 117655152020

I 1 None' 9 5 22 23 February 2006 WD 03/020814 a=eval u for conparative
pur posesg‘gaiﬂ%}ﬂé nunbers from preceding tables 2 and Tﬁﬂﬁ%%ﬁfgue not
determ ned PCT/ USQO2/ 21469 The data in Table 5 denonstrate that the presence
of di et hyl ERERAKAIST CORMIBHERIRAE in a blend with di ethyl ene gl ycol

di benzoat e does not adversely affect desirable properties, such as set
tinme and diySampleumbes fiopdresgtingiahles 2 #K Lone i nstances open tine is
increased and set tinme is maintained or inproved. These data al so

denonst r atMP=Value not determined

The data in Table 5 demonstrate that the presence of diethylene glycol monobenzoate
in a blend with diethylene glycol dibenzoa_te does not adversely affect desirable
properties, such as set time and open time, of the adhesive. In some instances open
time is increased and set time is maintained or improved. These data also demonstrate
that plasticizers wherein the monobenzoates of DPG or MPD at least partially replace

DEG in blends of DEG mono- and dibenzoates exhibit effective performance.
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that plasticizers wherein the nonobenzoates of DPG or MR @bl 835006
partially replace DEG in blends of DEG nono- and di benzoates exhibit
effective performance. 23 23 February 2006 W03020814 PCT/ US02/21 469 THAT
VWHCHIS CLAIMED IS: 1. Aliquid ester conposition conprising: at |east one
nonoester represented by the fornmula HXC(O R and at |east one diester
represented by the formula R (OCYC(OR, wherein X and Y are

individ cted fromthe group consisting of _: f, O and

- OR20-, {)%Ozélﬁiit er is asolidat 28C, R is phenﬁcﬂ‘?gﬁ%g?ﬁgt ut ed phenyl,
R2 is selected fromthe group consisting of |inear alkylene containing 3 or
4 carbo - and -CH2C(CH3) 2CH2-; nis 1, 2 or 3,

wher ei nqﬁﬁz—t‘@% @E&&&Qratl on of all nonoesters is at |east 20 weight
per cent 1of Aa|qd|dmt@mompn$im| tongprisirgnd wherein said conposition is a
liquid at A.conposition accor o,cl aj rein said nonoesters
constitute f? 'ﬁ?Stfﬁe%o'Eﬁs%feﬁFﬁseB%dggﬂﬁ ngér%%%@'gg 'pgrrposi tion. 3. A
conposi tion at:lea:ﬂ(iblna@rdstbr@égﬁemrited/\memelfdim?ﬁmﬂttO;CYC(?G;IH a portion of Y are

'pgretn It 'Oﬁahffarey )élagg %e mdt wc? aily s&gcr:tgéj ?rgm tﬁe group co%mstlng efI n X and at least a

’ -[OCH,CH_,],0, and -OR?O-,
said diester is a solid at 28°C,
R'is phenyl or substituted phenyl,
R? is selected from the group consisting of linear alkylene containing 3 or 4 carbon
atoms, -CH,CH{CH3)CH.- and -CH,C(CH),CH-;
nis1,2o0r3,
wherein the combined concentration of all monoesters is at least 20 weight percent of
said ester composition. '
and
wherein said composition is a liquid at 28°C.

2. A composition according to claim 1 wherein said monoesters constitute from

20 to 99 weight percent of said ester composition.

3. A composition according to claim 1 wherein X and at least a portion of Y are
identical.
4. A composition according to claim 3 wherein X and at least a portion of Y are

selected from the group consisting of -OCH,CH,OCH,CH,0- and
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sel ected fromthe group consisting of -OCH2ZCHR2OCH2ZCH2O- antlyathr? Jodsebr vary
2006 W03020814 PCTI US02121469 - OCH2CH(CH3) CH2O-. 5. A conpositlon
according to claim4 wherein X and Y are -OCH2CH2OCH2CH2O- and sai d
conposition additionally conprises a mxture of the nono-and di benzoates
of di propyl ene glycol. 6. A conposition according to claim3 wherein both X
and Y are OCH2CH(CH3)CH2O-. 7. A conposition according to claiml wherein

R isp i A pol yner conposition conprising r.gani c pol yner
and B. Qﬁgﬁwﬁ&suffi cient to plasticize said polgw?zéﬁggster
conposition that 1is a liquid at 28C and conprises: at |east one nonoester
represented by the formula HXC(O R and at |east one diester represented
by the formula R (O CYC(OR, wherein X and Y are individually selected
from t haOQHACHYOBR)CH, ELi ng of -[OCH2CH2],, O and -OR 20_, said diester is a
solid at 28C, R 1s phenyl or substituted phenyl, R2 is selected fromthe
group consisting of linear al kylene containing 3 or 4 carbon atons,

- CH2CH( §H3) Qﬁd%on@ﬁﬁitlorgé&&c@@mﬁ # whetdin X.and Yosre3, and wherein said
conposi t(58lq dl—?zo%l-LCElub é said composition additionally comprises a mixture of the

mono-and dibenzoates of dipropylene glycol.

6. A composition according to claim 3 wherein both X and Y are
* -OCH,CH(CH;3)CH,O-.

7. . A composition according to claim 1 wherein R' is phenyl.

8. A polymer composition comprising

A..an organic polymer and

B. an amount sufficient to plasticize said polymer of an ester composition that
is a liguid at 28°C and comprises:

at least one monoester represented by the formula HXC(O)R' and

at least one diester represented by the formula R' (O)CYC(O)R!,

wherein X and Y are individually selected from the group consisting of
-JOCH,CH},0 and -OR20-,

said diester is a solid at 28°C,

R'is phenyl or substituted phenyl,

R? is selected from the group consisting of linear alkylene containing 3 or 4
carbon atoms, -CH,CH(CH3)CH,- and -CH,C(CH,),CH,- ;

nis1,2o0r3,and

wherein said composition is a liquid at 28°C,
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25 23 February 2006 W03020814 PCTI US02121469 9. A pol y@rp&gm?gmd on
according to claim8 wherein said organic polyner is selected Tromthe
group consisting of vinyl esters and copol yners of these esters with
ol efins, esters derived fromethylenically unsaturated acids and nono-or
pol yhydric al cohols, polyesters, polyam des and copol ynmers derived from
~.ethylenically wunsaturated acids or esters thereof and ethylenically
unsat ur gcarbons. 10. A conposition accor dj ?ﬂ 9 wherein
t he corrb%?nedﬂ%oncentratl on of all. nonoesters is Ig??{ éai]s? 1%@% ght
percent, based on the total weight of said ester conposition. 11 A
conposition according to claim 10 wherein said nonoesters constitute from
20 to 99 weight percent of said ester conposition. 12. A conposition
accordi g to A polymer wimpasition Xceordingto tleias t8 wheyeintsa@horgénitY polsmer isdent i cal .

13. A ¢
Y are SOPERY LEATRE R R G bt M O D B R R " °
- OCH2 CHElEHgy. Gateds detived itomoﬁlpyismmalltyruraehmtdd rag::dsoarui mionv-b8 polgkydeicn sai d

t t t f
G pr opyFoniog eSS eRARIck R coBRmbl JBRaC i SEMERBIET Lot n
and Y acesat@alg acasmasgprme@ommaaﬁemaalmmm ﬂ:ytﬁ'écarb(ﬁﬁHZ CH( CH3) CH20O- .

10. A composition according to claim 9 wherein the combined concentration of
all monoesters is at least 20 weight percent, based on the total weight of said ester
composition.

. A composition according to claim 10 wherein said monoesters constitute

from 20 to 99 weight percent of said ester composition.

12. A composition according to claim 8 wherein X and at least a portion of Y
are identical.
-13. A composition according to claim 12 wherein X and at ieast a portion of Y

are selected from the group consisting of -OCH,CH,OCH,CH,0O- and
-OCH,CH({CH;)CH,0-.

14. A composition according to claim 13 wherein said ester composition
additionally comprises the mono-and dibenzoates of dipropylene glycol.

15. A composition according to claim 12 wherein both X and Y are
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16. A conposition according to claim8 wherein R is phenyebruhdy 2086
conposition according to claim8 wherein said polymer is present as an

aqueous di spersion. 27

WO003020814 PCT/US02/21469

-OCH,CH{CH3)}CH,0-.
16. A composition according to claim 8 wherein R' is phenyi.

17. A composition according to claim 8 wherein said polymer is present as an

aqueous dispersion.
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