
(12)INTERNATIONALAPPLICATIONPUBLISHEDUNDERTHEPATENTCOOPERATIONTREATY~PCT) 

(19)WorldIntellectualProperty 111111liiiIliii111111IIII111111IIIliii111111I11111NIINI 
Organization 

InternationalBureau (10)InternationalPublicationNumber 

(43)InternationalPublicationDate WO2022/087102Al 
28April2022(28.04.2022J WIP01PCT 

(51)InternationalPatentClassification: TR),OATh(BFBJCFCGCLCMGAGNGQGW, 
CO8G18/08(2006.01) CO8G18/20(200601) EMMLMRNESNTDTG).  
C08G18/12(2006.01) 

S (21)InternationalApplicationNumber: 
PCT/US2021/055804 withinternationalsearchreport(Art.21(3)) 

beforetheexpirationofthetimelimitforamendingthe 
(22)InternationalFilingDate: claimsandtoberepublishedintheeventofreceiptof 

20October2021(20.10.2021) amendments(Rule48.2(h)) 

(25)FilingLanguage: English 

(26)PublicationLanguage: English 

(30)PriorityData: 
63/093,969 20October2020(20.10.2020) US 

(71)Applicant:BOSTIKINC.EUS/USI~11320W.Water
townPlankRoadWauwatosaWisconsin53226(US).  

(72)Inventors:PUTHANPARAMBUDeepa~11320W.Wa
tertownPlankRoadWauwatosaWisconsin53226(US).  
KRETLOWTatiana,11320W.WatertownPlaitRoad, 

____ WauwatosaWisconsin53226(US).ILARJUJoshuaT.~ 
____ 11320W.WatertownPlankRoadWauwatosaWiscon
____ sin53226(US).HUTMarie'11320W.WatertownPlank 
____ RoadWauwatosaWisconsin53226(US).  

____ (74)Agent:LEWISChristopherR.etal.~900FirstAvenue, 
____ KingofPrussiaPennsylvania19406(US).  

(81)DesignatedStates(unlessotherwiseindicatedforevery 
kindofnationalprotectionavailable):AFAGALAM, 
AOATAUAZBABBBGBHBNBRBWBYBZ, 

___ CACHCLCNCOCRCUCZDEDJDKDMDO, 
_ DZECEEEGESFLGBGDGEGHGMGTHN, 
___ HRHUIDILN,111,ISITJOJPREKGRHKN, 
_ KKRKWKZLALCLKLRLSLULYMAMD, 

MEMGMKMN, , MXMYMZNANGNINO, 

SASCSDSESG,5KSLSTSMSYTHTJTMTN, 
_ TRTTTZUAUGUSUZVCVNWSZAZMZW.  

____ (84)DesignatedStates(unlessotherwiseindicatedforevery 
kindofregionalprotectionavailable):ARIPO(BWGH, 

___ GMRELRLSMWMINARWSDSLSTSZTZ, 
___ UGZMZW),Eurasian(AMAZBYKGKZRUTJ, 
___ 7PM),European(ALATBEBGCHCYCZDEDK, 

EEESFLFRGBGRHRHULEISITLTLULV, 
MCMKMTNLNOPLPTRORSSESI,5KSM, 

e~1(54)Title:AMORPHOUSCOPOLYESTERRESRISFORUSEASACOLDSEALADHESIVECOATINGCOMPOSITIONS 
0 p -(57)Abstract:Amethodofadheringsubstratesurfacestooneanothercomprisesapplyingacopolyesterresinmixturetothesurfaces 
NandcontactingthesurfaceswithoneanoTherintheabsenceofheattoformacoldseal.Thecopolyesterresinmaybesulfonatedand fractionofatleastabout0.25and(b)atleastthree thereactionproductof(a)atleasttwodiolscomprisingethyleneglycolatamole p 

0 comprising:~, a ., p uiaciusorwesters a mole preferablyaL ±%.LWL , (ii)atleastonearomatic 
eKIdiacidordiester~and(iii)atleastonealiphaticdiacidordiester.Theratioofaromatictoaliphaticdiacidsordiestersmaybebetween 
Cl 
0about75/25andabout45/55,andtheglasstransitiontemperatureoftheresinmaybebetweenabout-25 0 Candabout15 0 C.Theresin 
Clmaybesolvatedandpreferablyisfoodgradecompliantandcompostable.  
0 

___ NZOMPAPEPGPHPLPTQARORSRURW,



WO20221087102 PCT/IJS2021/055804 

AMORPHOUSCOPOLYESTERRESINSFORUSEASACOLDSEAL 
ADHESIVECOATINGCOMPOSITIONS 

100011Thisinventionrelatestomethodsofadheringsubstratesurfacestogetherinthe 

absenceofheat(i.e.,usingacoldsealadhesive).Theinventionalsorelatestocopolyester 

resinsandcoatingcompositionsincorporatingthecopolyesterresinsforapplicationto 

substratesurfacesandadheringsuchsubstratesurfacesintheabsenceofheat.Suchcoating 

compositionsareespeciallysuitableforusetobondwrappersforfoodconsumerproducts 

andmedicaldevices.  

BACKGROUNDOFTIlEINVENTION 

100021Circulareconomyischangingthewayflexiblepackagingwilldevelopand 
evolveinfuture.Withinflexiblepackagingsustainabilityhasbecomeawatchword.  

Sustainablesolutionssuchasbiodegradablecompostableandrecyclablepackagingis 

gainingmoreinterestintheflexiblepackagingindustry.Anydevelopmentwillaimat 

improvingorprovidingoneofthesekeyfactorsintothefinalproduct.Monomaterial 

orcompostingorbiodegradingeasier.Withinsustainabilitypolyester(PET)technologyisa 

clearbuildingblockformonomaterialpackagingduetoitsseveralbenefitswhichincludes 
S 

providinggoodmoisturebarrierandgasbarnerproperties.AdhesivesforPETfilmsare 

gainingmoretractionbecauseofthischangingmarketscenario.  

100031Anadhesivethatcouldbeusedasasealantshouldhaveadequatecohesive 
energycomingfromwithinthepolymerchains.Henceamedium-to-highmolecularweight 

copolyesterwouldbeagoodchoicetobeusedasanadhesive.Sealingcanbeperformedin 

twoways,(1)eitherwithheator(2)withoutheat.Aheatsealadhesivesealsbythe 

applicationofheatpressureanddwelltimeonthesubstratethathastheadhesiveappliedto 

it.Sealingcanhappentotheadhesiveitself(self-seal)oritcouldbeadheredtoanother 
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packagingisoneofthewaysthemarketisleaningtowards.Thismakessortingandrecycling
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substratelikeatraystockforinstance.Acoldsealadhesiveisaself-sealadhesivewhich 

possessestheabilitytoformastrongbondtoitselfwhenpressureisappliedtherebyforming 

abondtothesubstrateontowhichitisapplied.Onlymechanicalenergyisrequiredto 

initiatesealing.Noheatisrequiredandsealingisperformedwithminimaldistortion.Cold 

sealisapartofpressuresensitiveadhesiveswhicharesoftenoughtoflowontotheadherend 

(alsoreferredtohereinasasubstrate)andhardenoughtoresistflowwhenstressisapplied.  
100041Animportantcommercialapplicationforcoldsealadhesivesisfoodpackaging 

forsnackssuchascandieschocolatesandpotatochipswhicharesensitivetoheat.Another 

desirableapplicationisinpackagingmedicalproductsasadhesivesmustprovideastrongseal 

tomaintainsterilitybutmustbenon-resealable.Anycontaminationoftheflexiblesubstrate 

containingtheadhesivewillinteractwithbondformation.Soadhesiveshavinglowblocking 

properties(oradhesiveswhichcanbeusedwithoverlacquersorreleaselacquers)are 

preferred.  

100051Convertedrollsofheatsealorcoldsealadhesivesshouldnotbetackyortend 

toblockorshouldbeabletobemixedwithananti-blockingagent.Ifblockingoccursthen 

theadhesivewilladheretotheoppositefaceofflexiblesubstratesonwhichitiscoated.  

Henceonemustbemindfulofthetackinessorblockingtendenciesoftheseadhesives.  

Higherblockingofgreaterthan50gramsperlinearinch(gli)atcertainconditionsisnotideal.  

couldbedesirablystoredinrollformwithoutstickingtogetherSi.e.withoutblocking.  

[0006JThepriorartdescribestheuseofnaturalrubberlatexandacrylicstobeusedas 

aself-sealingadhesivethatonlystickstoitself(i.e.,asacoldseal).Thischemistryhasbeen 

widelyusedformanydecadestomakeconfectionarypackages.Thereisadesiretoutilize 

alternativechemistriesforacoldsealwhichpotentiallycanbecompostable.Suchadhesives 

preferablyadhereverywelltopolarsubstrates.  

100071U.S.PatentNo.6,221,448disclosesacoldsealcompositionwhichcomprises 

10to1 owtofatleastonehomogeneousethylene/alpha-olefininterpolymer.This 
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compositionmaybecoatedontoavarietyofsubstratesresistsblockinguponbeingsupplied 

asarollandexhibitsawiderangeofbondstrengths.  

100081U.S.PatentNo.4,902,370disclosessyntheticbasedcoldsealadhesivesmade 

fromanacryliccopolymerorastyrenebutadienerubberasthebasepolymerandastyrene 

acryliccopolymerasthesecondarypolymers.Theadhesivedemonstratesnoblockingcanbe 

storedforextendedperiodsoftimeandcanbeusedinplaceofnaturalrubber-basedcoldseal 

adhesives.  

100091WO2017/042178disclosesacoldsealadhesivebasedonaqueous 

polyurethanedispersionspreparedwithnocatalystorverylowloadingoforganiccatalyst.  

100101U.S.PatentNo.3,779,993discloseswater-dissipatablepolyestersand 

polyamidesthataremadefromamonomercontainingasulfonategroupintheformofa 

metallicsalt.Thepolyestersandpolyamidesareusefulasadhesivesandcanbedissolved, 

dispersedorotherwisedissipatedincoldwaterhotwateroraqueoussolutions.  

SUMMARYOFTHEiNVENTION 

recycledinsomecasesbutwerenotbasedontechnologythatisbelievedtobecompostable.  

Withthechangeshappeningintheflexiblepackagingindustryaneedexiststodevelopwater 

basedcoldsealadhesivestoreplacethecurrenttechnologiesbuthavingthepotentialtobe 

compostable.Newlydevelopedcopolyesterresinsmayprovidecompostablecohesivecold 

sealadhesivespossible.Thesecopolyestersbondadequatelytoavarietyofsubstrates, 

includingpolarsubstrates.  

[0012JInordertomeetatleastsomeoftheneedsdescribedhereinandnotmetby 

variouspriorartreferencesthepresentinventionprovidesamethodofadheringafirst 

substratesurfacetoasecondsubstratesurface:applyingacopolyesterresinmixturetothe 
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firstsubstratesurfaceandthesecondsubstratesurfaceandcontactingthefirstsubstrate 

surfacewiththesecondsubstratesurfacetoformalaminatewhereinthemethodiscarded 

outatambienttemperature.  

100131Accordingtoanembodimentoftheinventionacompositioncomprisesan 

amorphouscopolyesterresincomprisingthereactionproductof(a)atleasttwodiols 

comprisingethyleneglycolatamolefractionofatleastabout0.25,preferablyatleastabout 

0.5,andmostpreferablyatleastabout0.7andatmostabout0.97,preferablyatmostabout 

0.95,andmostpreferablyatmostabout0.92molefractionbasedonthetotalamountofdiols 

and(b)atleastthreediacidsordiesterscomprising:(i)atleastonesulfomonomeratamole 

fractionbasedonthediacidsordiestersofatleast0.02,preferablyatleast0.03more 

preferablyatleast0.05,morepreferablyatleast0.07,preferablyatleast0.08,andmost 

preferablyatleast0.09andatmost0.2,morepreferablyatmost0.15,andmostpreferablyat 

mostO.12,(ii)atleastonearomaticdiacidordiesterand(iii)atleastonealiphaticdiacidor 

diesterwhereintheratioofaromatictoaliphaticdiacidsordiestersisbetweenabout75/25 

andabout45/55,preferablybetweenabout72/28andabout48/52,morepreferablybetween 

about70/30andabout50/50,andmostpreferablybetweenabout68/32andabout50/50and 

theamorphouscopolyesterresinhasaglasstransitiontemperaturebetweenabout-25 0 Cand 

about15Wpreferablybetweenabout-18 0 CandaboutlOWandmostpreferablybetween 

betweenabout-20 0 Candabout-50 C.Inapreferredembodimentethylenegylcolispresent 

inanamountfromabout0.65to0.97,preferablyfromabout0.75toabout0.95,andmost 

preferablyfromabout0.80toabout0.92molefractionbasedonthetotalamountofdiols 

100141Accordingtoanembodimentoftheinventionacompositioncomprisesan 

amorphouscopolyesterresincomprising:(a)residuesofatleasttwodiolscomprising 

ethyleneglycoland(b)residuesofatleastthreediacidsordiesterscomprising:(i)atleastone 

sulfomonomer 4 (ii)atleastonearomaticdiacidordiesterand(iii)atleastonealiphaticdiacid 

ordiesterwherein:(1)thecopolyesterresinhasaboundmolefractionoftheethyleneglycol 

residuesofbetweenabout0.5toabout0.9,andmostpreferablyatleastabout0.65toabout 
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0.85basedonthediols;(2)theboundratioofresiduesofaromatictoaliphaticdiacidsor 

diestersisbetweenabout75/25andabout45/55,preferablybetweenabout72/28andabout 

48/52,morepreferablybetweenabout70/30andabout50/50,andmostpreferablybetween 

about68/32andabout50/50and(3)theamorphouscopolyesterresinhasaglasstransition 

temperaturebetweenabout-25 0 Candabout150 Cpreferablybetweenabout- 180 Candabout 

looc.  

S 

100151Accordingtoanotherembodimentoftheinventionacompositioncompnses 
anamorphouscopolyesterresindescribedaboveandasolventwhichmaybeselectedfrom 

thegroupconsistingofwateranorganicsolventorboth.  

DETAILEDDESCRWTJONOFTIlEiNWINTION 

100161Thepresentinventionmaybeunderstoodmorereadilybyreferencetothe 

followingdetaileddescriptionofcertainembodimentsoftheinventionandtheworking 

examples.  
,, S [0017JThetermcopolyesterisunderstoodtomeanasyntheticpolymerpreparedby 

thereactionofoneormoredifunctionalcarboxylicacidsoresters(i.e.,diacidsordiesters) 

100181Anembodimentoftheinventionprovidesacompositioncomprisingan 

amorphouscopolyesterresin.Asusedherein"amorphous"meansamaterialthatis 

essentiallyamorphoussuchashavingaheatoffusionoflessthan5Joules/grampreferably 

lessthan1Joules/gramandmostpreferablyessentiallyzeroJoules/gram.Heatoffusion 

valuesprovidedhereinaredeterminedaccordingtoASTME793-O1"StandardTestMethod 

forEnthalpiesofFusionandCrystallizationbyDifferentialScanningCalorimetry." 

100191Accordingtoanembodimentoftheinventiondirectedtoamethodofadhering 

afirstsubstratesurfacetoasecondsubstratesurfacethemethodcomprisesapplyinga 

copolyesterresinmixturetothefirstsubstratesurfaceandthesecondsubstratesurfaceand 
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contactingthefirstsubstratesurfacewiththesecondsubstratesurfacetoformalaminate, 

whereinthemethodiscardedoutatambienttemperature.Inoneembodimentthesubstrate 

isasinglesubstrateandthefirstandsecondsurfacesaredifferentregionsofthatsubstrate.  

Forexamplethesubstratecouldbeafilmusedasawrapperforfoodsuchascandyor 

consumerpackagegoodssuchassoapfemininecareproductsanddiapers.Thetwo 

surfacescouldbematingsurfacesofthefilmwhichformsealsofthewrappersuchasend 

seals.Alternativelythefirstandsecondsurfacescouldbeoftwodifferentsubstrates.The 

materialofthesubstratescouldvaryoverawiderangeandincludestandardsubstratessuch 

asPETandmetallizedPETandcompostableorbiodgradablesubstratessuchaspolylactic 

acidpolybutylenesuccinate(PBS),cellulose-basedsubstratesandpolyhydroxyalkanoates 

(PHA).Thesubstratecouldberollstockusedformakingabagpouchorsachet.The 
machinesusedtomakethesealedpackagecouldbeanysuitablemachineorsystemsuchasa 

horizontalformfillandsealmachineoraverticalformfillandsealmachine.Amasterrollof 

packagingcouldbeproducedatafirstsitethenslitintochildrollsforuseatcopackersor 

brandowners.Thisisthefinalpackagethattheconsumerseeswiththepackagedfoodinit, 

readytoeat.Inanyeventtheadhesiveisappliedtobothsurfacesanditfunctionsasacold 

sealadhesivenamelyanadhesivethatbondstoitselfwithpressureintheabsenceofheat.  

100201Thestepofapplyingthecopolyesterresinmixturetothefirstsubstratesurface 

resinmixturemaybeappliedtothefirstsubstratesurfaceandthesecondsubstratesurfacein 

anyknownwayforexamplebyimmersionordipcoatingroll-coatingreverserollcoating, 

sprayingknifeover-rollcoatingair-knifecoatinggravureapplicationgravurepattern 

applicationorslotdieprocesses.Similarlycontactingthefirstsubstratesurfacewiththe 

secondsubstratesurfacetoformalaminatecanbedoneinanyknownmannersuchasby 

applyingpressureoptionallywithserratedjaws.Thecontactingstepispreferablydoneata 

timeandatapressuresufficienttobondthefirstsubstratesurfacetothesecondsubstrate 

surface.Preferablytheresultingbondhasabondstrengthsufficienttoachieveanaverageof 

above300gramsperlinearinch(gli),asmeasuredbythebondstrengthtestasconductedon 
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anInstron5543tensiletesterfollowingASTMD903,atambientconditions(25 0 Cand500o 

RH),withapeelspeedof12in/minutes.Thelowerandupperlimitsoftheoperablerange 

wouldbe200to500gramsperlinearinch(gli)andthelowerandupperlimitsofthe 

preferredrangewouldbe300to400gramsperlinearinch(gli).Forclarityaccordingtothis 

testthebondisbothformedandpeeledatambientconditions.Inanembodimentofthe 

inventionthetimeofthecontactingstepisfromabout0.1secondstoabout20seconds, 

preferablyfromabout0.2secondstoabout2secondsandthepressureofthecontactingstep 

isfromabout40psitoabout120 S 

psipreferablyfromabout60psitoabout100psi.Boththe 
applyingstepandthecontactingsteparecarriedoutatambienttemperature.Asusedherein 

ambienttemperatureisabout25 0 C.Asdescribedinmoredetailbelowthecopolyesterresin 

eitherbeasinglecopolyesterresinproductorablendoftwoormorecopolyesterresin 

products.Inadditionthecopolyesterresinmixturecouldbeasolutionoradispersion.  

[0021JAccordingtoanembodimentoftheinventionthecopolyesterresinis 

sulfonated.Thismeansthatthecopolyesterresinisthereactionproductofmonomers 

containingatleastonesulfomonomer.Thesulfomonomerisdifunctionalandispreferablya 

dicarboxylicacidoresterthereofcontainingametalsulfonategrouporaglycolcontaininga 

metalsulfonategrouporahydroxyacidcontainingametalsulfonategroup.Thecationofthe 

sulfonatesaltcanbeNI-borametalionsuchasLi~Na~K~,Mg++ Ca~~Cu~~ 'H-H- ++ 

Fe 4 PreferredaremonovalentcationssuchasNH 4 ~ ,LitNa+ 

waterisdesired.Preferablythesulfomonomercontainsa-SO 3 Mgroupattachedtoan 

aromaticnucleuswhereinMishydrogenNiborametalion.Thedifunctionalmonomer 

componentmaybeeitheradicarboxylicacidoradioladductcontaininga-SO 3 Mgroup.In 

preferredembodimentsthesulfomonomerisdimethyl5-sulfoisophthalatesodiumor5

sulfoisophthalicacid.  

100221Accordingtoanembodimentoftheinventionthecompositionisamixtureof 

thecopolyesterresinandasolventandthesolventisselectedfromthegroupconsistingof 

wateranorganicsolventorboth.Theblendoftheresinandasolventisreferredtohereinas 

acoatingcomposition.Asusedhereinasolventmaycontemplateasinglesolventora 
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mixtureofsolvents.Thesolventusedwilldependonthesolubilitycharacteristicsofthe 

coatingcompositionpriortosolvationandtheenduse.Awiderangeofsolventsmaybe 

useddependingonthesefactors.Thesolventorsolventmixtureispreferablychosento 

provideacoatingcompositionwithasuitableviscosityandsolubilizesthecopolyesterresin 

withminimalheatandagitation.Preferablythesolventisselectedfromthegroupconsisting 

ofacetoneisopropylalcoholtetrahydrofuranand1,3-dioxolaneormixturesthereofIna 

preferredembodimentthesolventiswaterandanorganicsolventandtheorganicsolvent 
S 

compnsesawater-solubleorganicsolventsuchasacetoneisopropylalcoholoramixture 
thereofIthasbeenfoundthatacetonelowerstheviscosityofthecoatingcomposition 

sufficiently.Inapreferredembodimentthesolventispresentinanamountcorrespondingto 

avalueofabout20to400osolidsbyweightandtheweightratioofwater:organicsolvent 

(preferablyisopropylalcohol)isfromabout80:20toabout60:40.Inanotherembodiment 

thesolventconsistsofwater.  

100231Accordingtoanembodimentoftheinventionthecopolyesterresinhasan 

overall(average)glasstransitiontemperaturebetweenaboutfromabout-25 0 Ctoabout150 C 

preferablybetweenabout-18 0 Candabout10 0 Candmostpreferablybetweenabout-10 0 C 

andSocorinotherembodimentsmostpreferablybetweenabout-20 0 Candabout-50 C.The 

glasstransitiontemperatureasdescribedhereinismeasuredusingDifferentialScanning 

thatascanningtemperatureof15 0 Cperminuteinsteadof10 0 Cperminutewasused.When 

thecopolyesterresinisasinglecopolyesterresinproduct(i.ethecopolyesterresinformed 

fromasingleesterificationortransesterificationreactionscheme),thentheoverall(average) 

glasstransitiontemperatureistheglasstransitiontemperatureofthatsinglecopolyesterresin 

product.Whenthecopolyesterresinisablendoftwoormoresinglecopolyesterresin 

productsthentheoverall(average)glasstransitiontemperatureisweightedaverageofthe 

glasstransitiontemperatureofcopolyesterresinproductsusedtoformtheblend.For 

exampleablendof750obyweightofafirstcopolyesterresinproducthavingaglass 

transitiontemperatureof-20 0 Cand250obyweightofasecondcopolyesterresinproduct 
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havingaglasstransitiontemperatureof20 0 Ctheoverall(average)glasstransition 

temperatureoftheblendwouldbe-10 0 C.Thismethodologyistruefordeterminingall 

propertiesofthecopolyesterresinusedherein.Thusoneofthecopolyesterresinproducts 

usedinablendedproductmighthaveavalueoutsideofthedesiredrangebutwhencombined 

withanothercopolyesterresinproducttheblendcouldbeaninventivecompositionsolong 

astheoverall(average)valuefallswithinthedesiredrange.  

100241Thetermreactionproduct"asusedhereinreferstoanyproductofan 

esterificationortransesterificationreactionofanyofthemonomersusedinmakingthe 

copolyester(i.e.,themonomerschargedtothereaction)ormonomersformedinsituduring 

thereactionincludingbyaninteractionofthemonomersusedincludinganoligomerorthe 

finalcopolyesterreactedtoacertainacidnumberandorviscosity.  

100251Inanembodimentoftheinventionthecopolyesterresincomprisesthereaction 

productof(a)atleasttwodiolscomprisingethyleneglycolatamolefractionofatleastabout 

0.25,preferablyatleastabout0.5,andmostpreferablyatleastabout0.7basedonthediolsand 

atmostabout0.97,preferablyatmostabout0.95,andmostpreferablyatmostabout0.92 

molefractionbasedonthetotalamountofdiolwand(b)atleastthreediacidsordiesters 

comprising:(i)atleastonesulfomonomeratamolefractionbasedonthediacidsordiestersof 

atleast0.02,preferablyatleast0.03morepreferablyatleast0.05morepreferablyatleast 

preferablyatmost0.15,andmostpreferablyatmost0. , (ii)atleastonearomaticdiacidor 

diesterand(iii)atleastonealiphaticdiacidordiester.Inotherembodimentstheatleast 

onesulfomonomerispresentatamolefractionbasedonthediacidsordiestersofatleast0.07, 

preferablyatleast0.08,morepreferablyatleast0.09.Inotherembodimentsthecopolyester 

resincomprisesthereactionproductof(a)atleasttwodiolscomprisingethyleneglycolata 

molefractionofatleastabout0.5,preferablyatleastabout0.6,morepreferablyatleastabout 

0.7,andmostpreferablyatleastabout0.75basedonthediolstoatmostabout0.95,more 

preferablyatmostabout0.9and(b)atleastthreediacidsordiesterscomprising:(i)atleastone 

sulfomonomeratamolefractionbasedonthediacidsordiestersofatleast0.02,preferablyat 
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WO20221087102 PCT/IJS2021/055804 

least0.03morepreferablyatleast0.05,morepreferablyatleast0.07,morepreferablyatleast 

0.08,andmostpreferablyatleast0.09andatmost0.2,morepreferablyatmost0.15,andmost 

preferablyatmost , (ii)atleastonearomaticdiacidordiesterand(iii)atleastonealiphatic 

diacidordiester.Inapreferredembodimenttheratioofaromatictoaliphaticdiacidsor 

diestersisbetweenabout75/25andabout45/55,preferablybetweenabout72/28andabout 

48/52,morepreferablybetweenabout70/30andabout50/50,andmostpreferablybetween 

about68/32andabout50/50.  

100261Inapreferredembodimentthemonomersusedmayincludethefollowing: 

a. atleastonesulfomonomerselectedfromatleastoneofdimethyl-5

sulfoisophthalatesodium(DMSTP)or5-sulfoisophalicacid(SPA),preferably 

DMSIP, 

b. atleastonealiphaticdiacidordiesterselectedfromthegroupconsistingofat 

leastoneofsuccinicacidsebacicacidazelaicacidandadipicacidpreferably 

sebacicaci& 

c. atleastonearomaticdiacidordiesterisselectedfromthegroupconsistingof 

atleastoneofisophthalicaciddimethylterephthalateterephthalicacidand 

dimethylisophthalatepreferablyisophthalicacidanddimethylterephthalate 

and 

seconddiolselectedfromthegroupconsistingofatleastoneofneopentyl 

glycoldiethyleneglycoltrimethylolpropoaneandcyclohexanedimethanol, 

preferablyneopentylglycol.  

100271Ithasbeenfoundthatthiscombinationofmonomersbalancesthewiderange 
S 

ofpropertiesneededforsomeoftheapplicationsdescribedherein.Foruseasacoldsealthe 

resinproducedbythesemonomersprovidesthecohesivestrengthasdescribedabove.  

Moreoverthecopolyesterresinsolvateseasilyatupto400osolidsinwaterandanorganic 

solventsuchasisopropylalcoholoracetone.Inadditiontheglasstransitiontemperatureis 

withintherangedesiredforuseasacoldsealadhesive.  
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100281Inapreferredembodimentthemonomersusedaschargestothereactionmay 

includethefollowinginthefollowingamounts: 

a. dimethyl-5-sulfoisophthalatesodiuminanamountfromaboutatleast0.02, 

preferablyatleast0.03morepreferablyatleast0.05,morepreferably0.07to 

about0.2,preferablyfromabout0.08toabout0.15,andmostpreferablyfrom 

about0.09toabout0.12molefractionbasedonthetotalamountofdiacidsand 

dieters, 

b. isophthalicacidispresentinanamountfromabout0.02to0.2,preferably 

fromabout0.03toabout0.15,andmostpreferablyfromabout0.05toabout 

0.1molefractionbasedonthetotalamountofdiacidsanddiestersv 

c. dimethylterephthalateispresentinanamountfromabout0.25to0.55 

preferablyfromabout0.3toabout0.5,andmostpreferablyfromabout0.35to 

about0.45molefractionbasedonthetotalamountofdiacidsanddiesters, 

d. sebacicacidispresentinanamountfromabout0.18to0.4,preferablyfrom 

about0.2toabout0.38,andmostpreferablyfromabout0.25toabout0.35 

molefractionbasedonthetotalamountofdiacidsanddiesterw 

e. ethylenegylcolispresentinanamountfromabout0.65to0.97,preferably 

fromabout0.75toabout0.95,andmostpreferablyfromabout0.80toabout 

f neopentylgylcolispresentinanamountfromabout0.03to0.25,preferably 

fromabout0.05toabout0.2,andmostpreferablyfromabout0.08toabout 

0.15molefractionbasedonthetotalamountofdiols.  

g. optionallydiethyleneglycolispresentinanamountfromabout0.01to0.2 

preferablyfromabout0.01toabout0.15,andmostpreferablyfromabout0.05 

to0.12molefractionbasedonthetotalamountofdiols.  

100291Themolefractionsforeachmonomerarecalculatedbydividingthenumberof 

molesofthemonomeraddedtothereactionbythetotalnumberofmolesofmonomersofthat 

class(eitherdiolsontheonehandordiacidsanddiestersontheother).Inapreferred 
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0.92molefractionbasedonthetotalamountofdiols;and
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embodimentinwhichtheabovesixorsevenmonomersaretheonlymonomersusedthe 

molefractionsofethyleneglycoldiethyleneglycol(ifadded),andneopentylglycolsumto 

oneandthemolefractionsofdimethyl-5-sulfoisophthalatesodiumsaltisophthalicacid 
S 

dimethylterephthalateandsebacicacidsumtoone.Themonomersusedmaycompnse 

consistessentiallyoforconsistofthesixorsevenmonomerslistedabove.Unlessotherwise 

notedhereinthemolefractionsandratiosofmonomersprovidedhereinareoftherelative 

amountsofmonomerschargedtothereaction.Insomecaseswhenethyleneglycolisused, 

someamountofdiethyleneglycolisformed.Suchdiethyleneglycolwillalsoreactinsitu 

withadiacidordiestersothataresidueofdiethyleneglycolformspartofthebackboneofthe 

copolyester.Forexampleinembodimentsinwhichbetweenabout0.8andabout0.92mole 

fractionofethyleneglycolisuseddiethyleneglycolmaybeformedinsituandbecomepart 

ofthecopolyesterbackboneinanamountofabout0.07toabout0.32,preferablybetween 

about0.12toabout0.25,withacorrespondingdecreaseintheamountofethyleneglycol.  

Theamountofdiethyleneglycolformeddependsonthepresenceandamountofhighlyacidic 

acidsandtheconditionsofthereaction(i.e.,generallywithincreasingtimeandtemperature 

ofreactionmorediethyleneglycolisformed).Bypurposelyaddingdiethyleneglycoltothe 

chargetheamountofdiethyleneglycolresiduebeingformedthroughoutthereactionmaybe 

morepreciselycontrolled.Forexampleinembodimentsinwhichbetweenabout0.8and 

glycolisuseddiethyleneglycolmaybeformedinsituandbecomepartofthecopolyester 

backboneasdiethyleneglycolresidueinanamountofpreferablybetweenabout0.12to0.25 

boundmolefractionwithacorrespondingdecreaseintheamountofethyleneglycolfor 

exampleleadingtoabout0.65andabout0.87boundmolefractionofethyleneglycolresidue.  

100301Inanembodimentthediolsusedaremostlysubstantiallyallorallaliphatic.In 
S 

apreferredembodimentthediolscompnseconsistessentiallyoforconsistofethyleneglycol 

andneopentylglycol. Preferablythemolarratioofethyleneglycol:neopentylglycolisfrom 

about3:1toabout20:1,preferablybetweenabout4:1toabout15:1,morepreferablybetween 

about5:1toabout12:1,andmostpreferablybetweenabout7:1andabout17:2.Theseratios 
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helpthecopolyesterresintoachievethesuitableglasstransitiontemperaturedesirableforthe 
S 

applicationdescribedherein.  

100311Inanotherembodimentinwhichdiethyleneglycolalsoisusedasamonomer 

chargedtothereactionthediolscompriseconsistessentiallyoforconsistofethyleneglycol, 

diethyleneglycolandneopentylglycol.Preferablythemolarratioofethylene 

glycol:diethyleneglycol:neopentylglycolisfromabout3:1:1toabout20:1:1,preferably 

betweenabout4:1:1toabout15:1:1,morepreferablybetweenabout5:1:1toabout 4 

andmostpreferablybetweenabout7:1:1andabout17:2:2.Theseratioshelpthecopolyester 

resintoachievethesuitableglasstransitiontemperaturedesirablefortheapplicationdescribed 

S 

100321Inanembodimentoftheinventionthediacidanddiestercomponentsinclude 

bothaliphaticandaromaticmonomers.Asisknowninmakingcopolyestereitheranacidoran 

estermaybeusedincombinationwithanalcoholtoformthecopolyesterresinbyan 

esterificationreactionoratransesterificationrespectively.Preferablytheratioofaromaticto 

aliphaticdiacidsordiestersisbetweenabout75/25andabout45/55,preferablybetweenabout 

72/28andabout48/52,morepreferablybetweenabout70/30andabout50/50,andmost 

preferablybetweenabout68/32andabout50/50.Thisratioprovidesacopolyesterresinwhich 

wassufficientlytackyyetdidnotprovidesomuchadhesiveandcohesivestrengthtocause 

100331Accordingtoanembodimentoftheinventionacompositioncomprisesan 

amorphouscopolyesterresincomprisingthereactionproductof(a)atleasttwodiols 

comprisingethyleneglycolatamolefractionofatleastabout0.25,preferablyatleastabout 

0.5,andmostpreferablyatleastabout0.7basedonthediolsand(b)atleastthreediacidsor 

diesterscomprising:(i)atleastonesulfomonomeratamolefractionbasedonthediacidsor 

diestersofatleast0.02,preferablyatleast0.03,morepreferablyatleast0.05,morepreferably 

atleast0.07,preferablyatleast0.08,andmostpreferablyatleast0.09andatmost0.2,more 

preferablyatmost0.15,andmostpreferablyatmost0. , (ii)atleastonearomaticdiacidor 

diesterand(iii)atleastonealiphaticdiacidordiesterwhereintheratioofaromatictoaliphatic 
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diacidsordiestersisbetweenabout75/25andabout45/55,preferablybetweenabout72/28and 

about48/52morepreferablybetweenabout70/30andabout50/50,andmostpreferably 

betweenabout68/32andabout50/50andtheamorphouscopolyesterresinhasaglasstransition 

temperaturebetweenabout-25 0 Candabout150 Cpreferablybetweenabout-18 0 Candabout 

100 Candmostpreferablybetweenabout- lOTandabout5 0 Corinotherembodimentsmost 

preferablybetweenabout-20 0 Candabout-5 0 C. Preferablythecompositionfurther 
S 

compnsesasolventresultinginamixtureoftheamorphouscopolyesterresinandthesolvent.  

Theformofthemixturemaybeasolutionoradispersion.Thesolventispreferablyselected 

fromthegroupconsistingofwateranorganicsolvent(suchasacetoneS alcohol 

tetrahydrofuranand1,3-dioxolaneormixturesthereoflorboth.Inapreferredembodiment 

thesolventisasolventmixtureofwaterandanorganicsolventandmorepreferablythe 

organicsolventiseitheracetoneorisopropylalcoholoramixturethereofStillmore 

preferablythissolventmixtureofwaterandacetone/isopropylalcoholispresentinanamount 

correspondingtoavalueofabout20to400osolidsbyweightandtheweightratioof 

water:organicsolventisfromabout80:20toabout60:40.Theinventioncontemplates 

compositionswhicharecompostableornotmethodsusingsuchcompositionsandarticles 

formedfromsuchcompositions.  

100341Asmentionedabovethemolefractionsandratiosofmonomersprovided 

noted.Amolefractionorratiodescribedhereinasaboundmolefractionorboundratio 

referstothatmolefractionorratioofthatresiduethatispartofthecopolyesterbackbone.  

Thuseventhoughaparticularembodimentmighthavenodiethyleneglycolusedasa 

monomerchargedtothereactionifdiethyleneglycolisformedinsituandbecomespartof 

thecopolyesterresinformedthenthecopolyesterresinmayhaveaboundmolefractionof 

diethyleneglycolresiduesabovezerosuchasbetweenabout0.07toabout0.32,andmost 

preferablyatleastabout0.12toabout0.25basedonthediols.  

100351Itisbelievedthatembodimentsofthepresentinventionarecompostable.The 

compostingprocessusesmicroorganismssuchasbacteriaorfungitobreakdowntheorganic 
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matenalsthelatterproducingcarbondioxidewaterheatandcompost.Itisimportantthat 

microorganismshaveacontinuoussupplyoforganicswaterandoxygen.  

100361ThestandardmethodsforcompostabletestingareEN13432forpackagingand 

ASTM6400,whichisastandardspecificationforcompostableplastics.Tobeconsidered 

compostabletheproductmustdemonstratethethreefollowingitems.  

a. Disintegration:Afterstartingwiththeproductcutto2cmlengthsin12weeks 

ofcompostingunderlaboratorycontrolledcompostingcompositions900oof 

theproductmustpassa2mmsieve.  

b. Biodegradation:Sixtypercentoftheorganiccarbonmustbeconvertedto 

carbondioxidebytheendofthetestperiodwhencomparedtothepositive 

control(cellulose).  

c. Noadverseeffectonthequalityofthecompost:Thegerminationrateandthe 

plantbiomassofthesamplecompostsshallbenolessthan900oandlevelsof 

heavymetalsshallbelessthancertainstandardswhichdependontheregions.  

100371Specialconditionsarerequiredtoperformthistest.Firstatemperature

controlledincubatorisusedtomaintainatemperatureof58 0 Cthecompostingvessel(7.5 

literscapacity)issplitintotwopartsbyuseofaporouspad.Thebottompartcontains1liter 

ofwaterandcarbondioxideisbubbledthroughthiswatertosaturatethegaswithwater.  

andmixed.AmmoniumchlorideisaddedsuchthattheC/Nratioislessthan15andwater 

volumeisadjustedsothatthemoisturecontentis500o.  

100391Disintegrationtest:Theteststartswith200gof2cmx2cmsquaresofthe 

productwhichareaddedto1.2kgofcompostandputintothe7.5litersvessel. Themixture 

iscompostedfor12weekwthevesselisshakenweeklytomixsamplesandcompostandto 

preventchanneling.After12weeksmaterialisscreenedthrougha2mmsieve.Nomore 

than10~ooftheoriginaldryweightoftheproductcanberetainedonthesieve.  

15 
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100401Biodegradation:Thistestismadewithfourmixes:Sample(lOgoftheproduct 

and600gofcompost),positivecontrol(replacingtheproductbycellulose),anegativecontrol 

(bOgofPETand600gofcompost),andablank(600gofcompostonly).  

100411Themoisturecontentofthemixturesisadjustedto500o.Thecomposting 

vesselsareplacedintheincubatorat58 0 C+20 C.TheC02freeairisthenconnectedand 

adjustedsothattheflowrateisbetween150and200mlperminute.Thegasesexitingthe 

testchambersareplumbedtoasolenoidvalvewhichiscontrolledtodivedairfor2minutes 

outofevery2hours.Thesedivertedgasesflowinto1-literadsorptionunitscontaininga 

knownvolumeofiNsodiumhydroxidetoadsorbthecarbondioxidebeingproducedinthe 

vessels(fortheremaindertothe2hourstheexhaustissimplyventedtotheroom).The 

sodiumhydroxideisperiodicallytitratedtomeasuretheC02productioirthestandarddays 

forthetitrationare3,7,14,andevery7daysafterthat.TitrationismadetopH8.5withO.5N 

HClafteraddingBaCl2toprecipitatethecarbonatesformedbytheC02.FreshiNsodium 

hydroxideisplacedintheabsorptionunitsandthewholeprocessisrepeated.Thetestingis 

cardedoutuntiltheC02productionfromboththesampleandthepositivecontrolhave 

plateaueduptoamaximumof180days.  

100421Certainpreferredembodimentsofthecopolyesterresinofthepresentinvention 

relatetothepropertiesofthecopolyesterresinasformed.Inonesuchembodimentthe 

than7mgKOH/gbutgreaterthan0.1mgKOH/gpreferablygreaterthan1mgKOH/g.The 

acidnumberasusedhereinisdeterminedinaccordancewithDINENISO2114.The 

specimentobeinvestigatedisdissolvedindichloromethaneandmethanol(80:20volumetric 

blend)andtitratedwith0.1Nsodiumhydroxidesolutioninthepresenceofphenolphthalein.  

Theacidnumberistheamountofmilligramsofpotassiumhydroxiderequiredtoneutralize 

theacidpresentinonegrampolymer.Theacidnumberisameasureoftheextentofreaction 

informingthecopolyesterresinanddecreasesasthereactionprogresses.  

100431Numberaveragemolecularweightandweightaveragemolecularweightwere 

alsodeterminedusingasizeexclusionchromatography(SEC)usingPMMAreference 

16 

amorphouscopolyesterresinhasanacidnumberoflessthan10mgKOH/gpreferablyless



WO20221087102 PCT/IJS2021/055804 

standardsandDMSOasthesolvent.Theamorphouscopolyesterresinhasanumberaverage 

molecularweight(Mn)ofbetweenabout1000to15,000daltonspreferablybetweenabout 

5000and12,000daltonsandaweightaveragemolecularweight(Mw)ofbetweenabout7,000 

to45,000daltonspreferablybetweenabout15,000to40,000daltons.Inyetanother 

embodimentoftheinventiontheamorphouscopolyesterresinhasaBrookfieldThermoselmelt 

viscosityat215 0 Cofbetween5,000and150,000cPwitha#27spindleatrotationalspeed 

betweenabout0.5and10rpm.Inyetanotherembodimentoftheinventiontheintrinsic 

viscosityofthecopolyesterresinisbetweenabout0.1dl/gtoabout0.7dl/gpreferablybetween 

about0.15dl/gtoabout0.55dl/g.Asusedhereinintrinsicviscosityisdeterminedin 

accordancewithASTMD5225-14.Boththemolecularweightandtheviscosityofthe 

copolyesterresinincreaseasthereactionprogresses.  

100441Thecopolyesterusedinthepresentinventionmaybeproducedbyany 

conventionalmethodforproducingacopolyesterbyatransesterificationmethodoradirect 

esterificationmethod.Howeverinconsiderationoffoodapplicationsuseofheavymetalsor 

compoundsthatposeaprobleminhygieneascatalystsandadditivesshouldbeavoidedor 

limited.Thecopolyestersusedinthepresentinventiontypicallycanbepreparedfromdiacids 

ordiestersanddiolswhichreactinsubstantiallyequalproportionsandareincorporatedintothe 

copolyesterpolymerastheircorrespondingresidues.Asiswell-knownthediolsareaddedin 

Thecopolyestersofthepresentinventionthereforecancontainsubstantiallyequalmolar 

proportionsofdiacidordiesterresiduesanddiolresidues.Themolepercentagesprovidedin 

thepresentdisclosurethereforemaybebasedonthetotalmolesofdiacidanddiestercharges 

orthetotalmolesofdiolchargesexceptwherenotedasboundmolefractionsorratios.  

100451Suitablemethodsincludebutarenotlimitedtothestepsofreactingoneor 

moredicarboxylicacidswithtwoormorediolsatatemperatureof100 0 Cto3150 Cata 

pressureof0.1to760mmHgforatimesufficienttoformapolyester.U.S.Pat.No.3,772,405, 

incorporatedhereinbyreferencedescribessuitablemethodsofproducingcopolyesters.Inone 

processformakingthecopolyesterresintheprocesscomprises:(I)heatingamixture 
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compnsingtheselectedmonomersusefulinanyofthecopolyestersoftheinventioninthe 

presenceofacatalystatatemperatureof150to2400Cforatimesufficienttoproducean 

initial , (II)heatingtheinitialpolyesterofstep(I)atatemperatureof240to3200Cfor 

1to4hoursand(III)removinganyunreactedglycols.  

[0046JSuitablecatalystsforuseinthisprocessincludebutarenotlimitedtoorgano

zinctitaniumortincompoundsalthoughorgano-tincompoundsarenotpreferredforfood 

andbeverageapplications.Theuseofthistypeofcatalystiswell-knownintheart.  

Examplesofcatalystsusefulinthepresentinventionincludebutarenotlimitedtozinc 
e 

acetatedihydratebutyltintris-2-ethylhexanoatedibutyltindiacetatetitanium(IV)2

ethylhexyloxidetitanium(TV)butoxideand/ordibutyltinoxide.Othercatalystsmayinclude 

butarenotlimitedtothosebasedonmanganeselithiumgermaniumandcobalt.Catalyst 

amountscanrangefrom10ppmto20,000ppmor10to10,000ppmorto5000ppmor10to 

1000ppmor10to500ppmor10to300ppmor10to250basedonthecatalystmetaland 

theweightofthefinalpolymer.Theprocesscanbecarriedoutineitherabatchorcontinuous 

process.  

100471Accordingtoapreferredembodimentoftheinventionthecopolyesterresinis 

thereactionproductofthefollowingsevenmonomerspresentinthefollowingmolarratios: 

0.81ethyleneglycol0.09diethyleneglycoland0.10neopentylglycolbasedonthetotal 

isophthalicacidbasedonthetotalamountofdiacidsanddiesters.Inanembodimentthe 

copolyesterresinisaresinmadefromasingleesterification/transesterificationschemehaving 

thesemonomersintheserelativeamounts.Inanotherembodimentthecopolyesterresinisa 

blendoftwoormoreresinseachmadefromitsownesterification/transesterificationscheme 

andeachhavingauniqueblendofmonomers.Intheembodimentofablendthetwoormore 

resinsareselectedtoachieveaweightedaverageofpropertiesoramountsofmonomersas 

wouldbeachievedforaresinmadefromasingleesterification/transesterificationscheme.  

Forexamplethecopolyesterresinmaybeablendofa35wt.0 ofafirstresinmadefromthe 

followingmolarfractionsofthefollowingmonomers:0.67ethyleneglycoland0.33 
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amountofglycols;and0.41sebacicacid,0.39dimethylterephthalate,0.1DMSIPand0.1
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neopentylglycolbasedonthetotalmolesofdiolsand0.54dimethyltereplithalate,0.08 

isoplithalicacid0.29sebacicacidand0.1DMSJPbasedonthetotalmolesofdiacidsand 

diestersand65wt0 ofasecondresinmadefromthefollowingmolarfractionsofthe 

followingmonomers:onlyethyleneglycolonthediolsideand0.31dimethylterephthalate 

0.11isophthalicacid,0.48sebacicacidand0.1DMSIIIP.  

100481Certainpreferredaspectsofthisembodimentoftheinventionrelatetothe 
S 

monomersusedandsomenotusedinmakingthecopolyesterresin.Accordingtoonesuch 

aspectpropanediolbutanediolisopropylalcoholorbotharenotusedinmakingthe 

coplyesterresinofthepresentinvention.Inotherembodimentsnoalcoholsuchasethanol, 

isusedinthesolventmixture.Inanembodimentoftheinventionthecopolyesterresin(prior 

tosolvation)isintheformofpellets.Alternativeformsincludegranuleschoppedrodsor 

powder.  

[0049JThecoatingcompositionofthepresentinventionmayalsoincludeother 

optionalingredientsthatdonotadverselyaffectthecoatingcompositionoracuredcoating 

compositionresultingtherefrom.Suchoptionalingredientsaretypicallyincludedinacoating 

compositiontoenhancecompositionaestheticstofacilitatemanufacturingprocessing, 

handlingandapplicationofthecompositionandtofurtherimproveaparticularfunctional 

propertyofacoatingcompositionoracuredcoatingcompositionresultingtherefrom.  

extendersfillerslubricantsanticorrosionagentsflowcontrolagentsthixotropicagents, 

dispersingagentsantioxidantsadhesionpromoterslightstabilizersandmixturesthereof 

Biocideforpreventingwaterbasedproductfrommicrobialattackcouldalsobeadded.  

Surfactantsmayalsobeusedtoimprovedispersionandlimitanyphaseseparation.  

Defoamersandthickenersmayalsobeusedinknownways.Eachoptionalingredientis 

includedinasufficientamounttoserveitsintendedpurposebutnotinsuchanamountto 

adverselyaffectacoatingcompositionoracuredcoatingcompositionresultingtherefrom.  

100511Anotherusefuloptionalingredientisalubricantlikeawaxwhichfacilitates 

manufactureofflexiblemetalsubstratesorametallizedpaperbyimpartinglubricitytosheets 
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WO20221087102 PCT/IJS2021/055804 

ofcoatedmetalsubstrate.Alubricantispreferablypresentinthecoatingcompositioninan 

amountofabout0.010otoabout20oandpreferablyabout0.1toabout20obyweightof 

nonvolatilematerial.Preferredlubricantsincludeforexamplecarnaubawaxand 

polyethylenetypelubricants.  

[0052JInapreferredembodimentinwhichthecoldsealadhesiveiscompostable, 

optionalingredientsthatarenotcompostablethemselvesareincludedinamountsoflessthan 

1~00. Optionalingredientswhichthemselvesarecompostablemaybeincludedinamounts 

ofmorethan1~0ofortheadhesivetostillbecharacterizedascompostable.  

100531Theinventionfurtherrelatestoarticlesofmanufacture.Thearticlesinclude 

wrapperspackagingandfoodcontainerssealedtogetherbyacoldsealadhesiveaccordingto 

thepresentinvention.Theaforementionedcoatingcompositionsareparticularlywelladapted 

foruseasacoldsealadhesivecoatingforusewithafoodwrappersuchasforcandy.  

[0054JAccordingtoanembodimentoftheinventionthesubstratecomprisesafilm 

whichhasanadhesiveaccordingtothepresentinventioncoatedonafirstsurfaceandthe 

adhesivecoatedonasecondsurfacewhereinthesurfacesaresealedtooneanother.  

Preferablythesurfacesformsealsofthefilmsuchasendsealsorlongitudinalseals.The 

articlecouldalsocomprisetwoormoresubstrates.  

100551Awaytominimizeblockingistoincludeanoverlacquerorreleaselacqueron 

overlacquerorreleaselacquercontactstheadhesivelayeruponrollingasubstrateandthereby 

inhibitsblocking.Theoverlacquerorreleaselacquercouldbeanyknownoverlacqueror 

releaselacquerandcanbeappliedinaconventionalmanner.  

100561Inanotherembodimentoftheinventionthecoldsealadhesivecompositions 
describedhereinmaybeadheredtoareleaselinerasapressuresensitiveadhesivethen 

appliedtoasubstrate.  

100571Inembodimentsinwhichmultiplerangesormultiplelowerlimitsandmultiple 
upperlimitsareprovidedforaparametertheinventionincludesanyrangefromanylower 

limittoanyupperlimitforthatparameter.  
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ASPECTSOFTHE1WTENTJON 

Aspect. Amethodofadheringafirstsubstratesurfacetoasecondsubstratesurface: 

applyingacopolyesterresinmixturetothefirstsubstratesurfaceandthesecondsubstrate 

sufface'and 

contactingthefirstsubstratesurfacewiththesecondsubstratesurfacetoformalaminate, 

whereinthemethodiscardedoutatambienttemperature.  

Aspect. Themethodofaspect1, whereinthecopolyesterresinissulfonated.  

Aspect. Themethodofaspects1or2,whereinthecontactingstepisdoneatatimeand 

atapressuresufficienttobondthefirstsubstratesurfacetothesecondsubstratesurface.  

Aspect. Themethodofaspect3,whereinthetimeofthecontactingstepisfromabout 

0.1secondstoabout20secondspreferablyfromabout0.2secondstoabout2secondsand 

thepressureofthecontactingstepisfromabout40psitoabout120psipreferablyfrom 

about60psitoabout100 S 

Aspect. Themethodofanyofaspects1-4whereinthecompositionisamixtureofthe 

copolyesterresinandasolventandthesolventisselectedfromthegroupconsistingofwateran 

organicsolventorboth.  

Aspect. Themethodofaspect5whereinthesolventiswaterandanorganicsolventand 

theorganicsolvent S 

Aspect. Themethodofaspect6,whereinthesolventispresentinanamount 

correspondingtoavalueofabout20to400osolidsbyweightandtheweightratioofwater: 

organicsolventisfromabout80:20toabout60:40.  

Aspect. Themethodofanyofaspects1-7,whereintheoverallTgofthecopolyester 

resinisfromabout-25 0 Ctoabout150 Cpreferablybetweenabout-18 0 Candabout10 0 Cand 

mostpreferablybetweenabout-10 0 Cand50 Corbetweenabout-20 0 Candabout-5 0 C.  

Aspect. Themethodofanyofaspects1-8,whereinthecopolyesterresincomprisesthe 

reactionproductof(a)atleasttwodiolscomprisingethyleneglycolatamolefractionofat 

leastabout0,25,preferablyatleastabout0.5,andmostpreferablyatleastabout0.7basedon 
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thediolsand(b)atleastthreediacidsordiesterscomprising:(i)atleastonesulfomonomerat 

amolefractionbasedonthediacidsordiestersofatleast0.02,preferablyatleast0.03more 

preferablyatleast0.05,morepreferablyatleast0.07,morepreferablyatleast0.08,andmost 

preferablyatleast0.09andatmost0.2morepreferablyatmost0.15,andmostpreferablyat 

mostO.12,(ii)atleastonearomaticdiacidordiesterand(iii)atleastonealiphaticdiacidor 

diester.  

Aspect10. Themethodofaspect9,whereintheratioofaromatictoaliphaticdiacidsor 

diestersisbetweenabout75/25andabout45/55,preferablybetweenabout72/28andabout 

48/52,morepreferablybetweenabout70/30andabout50/50,andmostpreferablybetween 

about68/32andabout50/50.  
S 

Aspect11. Themethodofaspects9or10wherein: 

theatleastonesulfomonomerisatleastoneofdimethyl-5-sulfoisophthalatesodiumsalt 

(DIMSIP)or5-sulfoisophalicacid(SPA); 

theatleastonealiphaticdiacidordiesterisselectedfromthegroupconsistingofsebacicacid, 

azelaicacidandadipicaci& 

theatleastonearomaticdiacidordiesterisselectedfromthegroupconsistingofatleastoneof 

isophthalicaciddimethylterephthalateterephthalicacidanddimethylisophthalate;and 

theatleasttwodiolsfurthercompriseatleastoneofneopentylglycoldiethyleneglycol, 
S 

Aspect12. Themethodofaspect11, wherein: 

theatleastonesulfomonomerisdimethyl-5-sulfoisophthalatesodiumsalt; 

theatleastonealiphaticdiacidordiesterissebacicaci& 

theatleastonealiphaticdiacidordiesterisisophthalicacidanddimethylterephthalate;and 

theatleasttwodiolsareethyleneglycolandneopentylglycol.  

Aspect13. Themethodofaspect12,wherein: 

dimethyl-5-sulfoisophthalatesodiumsaltispresentinanamountfromabout0.07to0.2 

preferablyfromabout0.08toabout0.15,andmostpreferablyfromabout0.09toabout0,12 

molefractionbasedonthetotalamountofdiacidsanddiesters' 
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isophthalicacidispresentinanamountfromabout0.02to0.2,preferablyfromabout0.03to 

about0.15,andmostpreferablyfromabout0.05toabout0.1molefractionbasedonthetotal 

amountofdiacidsanddiesters, 

dimethyltereplithalateispresentinanamountfromabout0.25to0.55,preferablyfromabout 

0.3toabout0.5,andmostpreferablyfromabout0.35toabout0.45molefractionbasedonthe 

totalamountofdiacidsanddiesters, 

sebacicacidispresentinanamountfromabout0.18to0.4,preferablyfromabout0.2toabout 

0.38,andmostpreferablyfromabout0.25toabout0.35molefractionbasedonthetotalamount 

ofdiacidsanddiesters, 

ethylenegylcolispresentinanamountfromabout0.75to0.97,preferablyfromabout0.8to 

about0.95,andmostpreferablyfromabout0.85toabout0.92molefractionbasedonthetotal 

amountofdiols;and 

neopentylgylcolispresentinanamountfromabout0.03to0.25,preferablyfromabout0.05to 

about0.2,andmostpreferablyfromabout0.08toabout0.15molefractionbasedonthetotal 

amountofdiols.  

Aspect14. Themethodofanyofaspects9-13whereinthediolsaremostlysubstantially 

allorallaliphatic.  

Aspect15. Themethodofaspects12or13, whereinmolarratioofethylene 

15:1morepreferablybetweenabout5:1toabout12:1,andmostpreferablybetweenabout7:1 

andabout17:2.  

Aspect16. Acompositioncomprisinganamorphouscopolyesterresincomprisingthe 

reactionproductof(a)atleasttwodiolscomprisingethyleneglycolatamolefractionofat 

leastabout0.25,preferablyatleastabout0.5,andmostpreferablyatleastabout0.7basedon 

thediolsand(b)atleastthreediacidsordiesterscomprising:(i)atleastonesulfomonomerat 

amolefractionbasedonthediacidsordiestersofatleast0.02,preferablyatleast0.03,more 

preferablyatleast0.05,morepreferablyatleast0.07,preferablyatleast0.08,andmost 

preferablyatleast0.09;(ii)atleastonearomaticdiacidordiesterand(iii)atleastone 
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glycol:neopentylglycolisfromabout3:1toabout , , preferablybetweenabout4:1toabout
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aliphaticdiacidordiesterwhereintheratioofaromatictoaliphaticdiacidsordiestersis 

betweenabout75/25andabout45/55,preferablybetweenabout72/28andabout48/52,more 

preferablybetweenabout70/30andabout50/50,andmostpreferablybetweenabout68/32 

andabout50/50andtheamorphouscopolyesterresinhasaglasstransitiontemperature 

betweenabout-25 0 Candabout15 0 Cpreferablybetweenabout-18 0 Candabout10 0 Cand 

mostpreferablybetweenabout-10 0 Candabout50 Cormostpreferablybetweenabout-20 0 C 

andabout-50 C.  

Aspect17. Thecompositionofaspect16furthercomprisingasolvent.  

Aspect18. Thecompositionofaspect17whereinthesolventisselectedfromthegroup 

consistingofwateranorganicsolventorboth.  

Aspect19. Thecompositionofaspect18whereinthesolventiswaterandanorganic 

solventandtheorganicsolventcomprisesacetoneandisopropylalcohol.  

Aspect20. Thecompositionofaspect19whereinthesolventispresentinanamount 

correspondingtoavalueofabout20to400osolidsbyweightandtheweightratioof 

water:organicsolventisfromabout80:20toabout60:40.  

Aspect21. Thecompositionofanyofaspects16-20,wherein: 

theatleastonesulfomonomerisatleastoneofdimethyl-5-sulfoisophthalatesodiumsalt 

(DMSIIP)or5-sulfoisophalicacid(SIIPA); 

azelaicacidandadipicaci& 

theatleastonearomaticdiacidordiesterisselectedfromthegroupconsistingofatleastone 

ofisophthalicaciddimethylterephthalateterephthalicacidanddimethylisophthalateand 

theatleasttwodiolsfurthercompriseatleastoneofneopentylglycoldiethyleneglycol 

trimethylolpropoaneandcyclohexanedimethanol.  
e 

Aspect22. Thecompositionofaspect21wherein: 

theatleastonesulfomonomerisdimethyl-5-sulfoisophthalatesodiumsalt 

theatleastonealiphaticdiacidordiesterissebacicaci& 

theatleastonealiphaticdiacidordiesterisisophthalicacidanddimethylterephthalateand 

24 

theatleastonealiphaticdiacidordiesterisselectedfromthegroupconsistingofsebacicacid,
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theatleasttwodiolsareethyleneglycolandneopentylglycol.  
S 

Aspect23. Thecompositionofaspect22wherein: 

dimethyl-5-sulfoisophthalatesodiumispresentinanamountfromatleast0.02,preferablyat 

least0.03,morepreferablyatleast0.05,morepreferablyatleastabout0.07to0.2,preferably 

fromabout0.08toabout0.15,andmostpreferablyfromabout0.09toabout0.12mole 

fractionbasedonthetotalamountofdiacidsanddiesters, 

isophthalicacidispresentinanamountfromabout0.02to0.2,preferablyfromabout0.03to 

about0.15,andmostpreferablyfromabout0.05toabout0.1molefractionbasedonthetotal 

amountofdiacidsanddiesterw 

dimethylterephthalateispresentinanamountfromabout0.25to0.55,preferablyfromabout 

0.3toabout0.5,andmostpreferablyfromabout0.35toabout0.45molefractionbasedonthe 

totalamountofdiacidsanddiesters, 

sebacicacidispresentinanamountfromabout0.18to0.4,preferablyfromabout0.2to 

about0.38,andmostpreferablyfromabout0.25toabout0.35molefractionbasedonthetotal 

amountofdiacidsanddiesterw 

ethylenegylcolispresentinanamountfromabout0.75to0.97,preferablyfromabout0.8to 

about0.95,andmostpreferablyfromabout0.85toabout0.92molefractionbasedonthetotal 

amountofdiols;and 

toabout0.2andmostpreferablyfromabout0.08toabout0.15molefractionbasedonthe 

totalamountofdiols.  

Aspect24. Thecompositionofanyofaspects16-23,whereinthediolsaremostly, 

substantiallyallorallaliphatic.  

Aspect25. Thecompositionofanyofaspects22or23, whereinmolarratioofethylene 

glycol:neopentylglycolisfromabout3:1toabout20:1,preferablybetweenabout4:1toabout 

15:1morepreferablybetweenabout5:1toabout12:1,andmostpreferablybetweenabout 

7:1andabout17:2.  
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neopentylgylcolispresentinanamountfromabout0.03to0.25,preferablyfromabout0.05
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Aspect26. Thecompositionofanyofaspects16to24,whereindiethyleneglycolis 

presentinanamountfromabout0.01toabout0.2,preferablyfromabout0.01toabout0.15, 

andmostpreferablyfromabout0.05toabout0.12molefractionbasedonthetotalamountof 

diols.  

Aspect27. Thelaminateformedbythemethodofaspect1.  

Aspect28. Anarticlecomprisingatleastonesubstratehavingafirstsurfaceandasecond 

surfacematedwithoneanotherandeachhavingacompositionofanyofaspects16-26coated 

thereon.  

Aspect28. Anarticlecomprisingafirstsubstratehavingafirstsurfaceandasecond 

substratehavingasecondsurfacewhereineachofthefirstandsecondsurfacearematedwith 

oneanotherandeachhasacompositionofanyofaspects16-26coatedthereon.  

Aspect29. Acompositioncomprisinganamorphouscopolyesterresincomprising:(a) 

residuesofatleasttwodiolscomprisingethyleneglycoland(b)residuesofatleastthree 

diacidsordiesterscomprising:(i)atleastone , (ii)atleastonearomaticdiacid 
S 

ordiesterand(iii)atleastonealiphaticdiacidordiesterwherein: 

thecopolyesterresinhasaboundmolefractionoftheethyleneglycolresiduesofbetween 

about0.5toabout0.9,andmostpreferablyatleastabout0.65toabout0.85basedonthe 

diolsv 

andabout45/55,preferablybetweenabout72/28andabout48/52,morepreferablybetween 

about70/30andabout50/50,andmostpreferablybetweenabout68/32andabout50/50and 

theamorphouscopolyesterresinhasaglasstransitiontemperaturebetweenabout-25 0 Cand 

about15Wpreferablybetweenabout-18 0 CandaboutlOW.  

Aspect30. Thecompositionofaspect29whereinthecopolyesterresinhasaboundmole 

fractionofthediethyleneglycolresiduesofbetweenabout0.07toabout0.32,andmost 

preferablyatleastabout0.12toabout0.25basedonthediols.  

Aspect31. Thecompositionofaspect28or28,whereinthecopolyesterresinhasabound 

molefractionoftheatleastonesulfomonomerinanamountfromatleast0.02,preferablyat 
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theboundratioofresiduesofaromatictoaliphaticdiacidsordiestersisbetweenabout75/25
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least0.03,morepreferablyatleast0.05,morepreferablyatleastabout0.07to0.2,preferably 

fromabout0.08toabout0.15,andmostpreferablyfromabout0.09toabout0.12mole 

fractionbasedonthetotalamountofdiacidsanddiesters.  

EXAMPLES 

100581Thefollowingexamplesdemonstrateseveralaspectsofcertainpreferred 
embodimentsofthepresentinventionandarenottobeconstruedaslimitationsthereof 

Example 

100591Toa2literglassflaskwasaddeddimethylterephthalate,(403.67grams), 
ethyleneglycol(469.50grams),andzincacetatedihydrate(0.588grams).Thereaction 

mixturewasstirredandheatedto2040C.underaslownitrogenpurge.Afterreaching2O4~C 

thereactionmixturewasstirredforabout1. Shourswithaslightnitrogenpurgeuntilthe 

distillationtemperatureatthetopofthecolumndroppedbelow60 0 C.About100gramsofa 

colorlessdistillatewascollectedoverthisheatingcycle.Atthispointtotheflaskwasadded 

isophthalicacid(118.82grams),ethyleneglycol(153.26grams),5-sodioisophthalicacid 

(179.25grams),sebacicacid(651.59grams),andgermaniumdioxide(0.279grams).The 

purge.Theresultingreactionmixturewasheldat200 0 Cunderaslightnitrogenpurgefor 

about2hoursoruntilthedistillationtemperatureatthetopofthecolumndroppedbelow 

900 C.Thereactionmixturewasthenheatedto2550C.over1. Shourswithstirringundera 

slightnitrogenpurge.About120gramsofacolorlessdistillatewascollectedoverthisheating 

cycle.Atthispointtotheflaskwasaddedethyleneglycol(124.85grams)andp

toluenesulfonicacid(0.01grams),andallowedtomixfor30minutes.Thereactionmixture 

wasthenstagedtofullvacuumwithstirringat2550C.Theresultingreactionmixturewas 

stirredfor2hoursunderfullvacuum,(pressurelessthan5torr).Thevacuumwasthen 

releasedwithnitrogenandthereactionmasswastransferredtoaPTFEtrayandallowedto 
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reactionmixturewasthenheatedto200 0 Cover0.4hourswithstirringunderaslownitrogen
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cooltoroomtemperature.Aboutanadditional250gramsofdistillatewasrecoveredand1.35 

kilogramsofasolidproductwasrecovered.Asampleoftheproductwascalculatedtohave 

aninherentviscosity,(IV),of0,53dL/g.Thesamplealsounderwentdifferentialscanning 

calorimetry,(DSC),analysis.Aglasstransitiontemperature(Tg)wasobservedat-22.83 0 C.  

Example 

100601Toa2literglassflaskwasaddeddimethylterephthalate,(403.67grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(198.00grams),ethyleneglycol(469.50grams),and 

zincacetatedihydrate(0.588grams).Thereactionmixturewasstirredandheatedto2O4~C.  

underaslownitrogenpurge.Afterreaching2040Cthereactionmixturewasstirredforabout 

1. 5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthetopofthe 

columndroppedbelow60 0 C.About140gramsofacolorlessdistillatewascollectedoverthis 

heatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(118.82grams),ethylene 

glycol(153.26grams),sebacicacid(651.59grams),andgermaniumdioxide(0.279grams).  

Thereactionmixturewasthenheatedto200 0 Cover0.4hourswithstirringunderaslow 

nitrogenpurge.Theresultingreactionmixturewasheldat200 0 Cunderaslightnitrogen 

purgeforabout2hoursoruntilthedistillationtemperatureatthetopofthecolumndropped 

underaslightnitrogenpurge.About120gramsofacolorlessdistillatewascollectedoverthis 

heatingcycle.Atthispointtotheflaskwasaddedethyleneglycol(124.85grams)andp

toluenesulfonicacid(0.01grams),andallowedtomixfor30minutes.Thereactionmixture 

wasthenstagedtofullvacuumwithstirringat2550C.Theresultingreactionmixturewas 

stirredfor2.5hoursunderfullvacuum,(pressurelessthan20torr).Thevacuumwasthen 

releasedwithnitrogenandthereactionmasswastransferredtoaPTFEtrayandallowedto 

cooltoroomtemperature.Aboutanadditional285gramsofdistillatewasrecoveredand1.30 

kilogramsofasolidproductwasrecovered.Asampleoftheproductwascalculatedtohave 
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below900 C.Thereactionmixturewasthenheatedto2550C.over1.5hourswithstirring
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aninherentviscosity,(IV),of0.44dL/g.Thesamplealsounderwentdifferentialscanning 

calorimetry,(DSC),analysis.Aglasstransitiontemperature(Tg)wasobservedat-23.09 0 C.  

Example.  

100611Toa2literglassflaskwasaddeddimethylterephthalate,(300.60grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(195.97grams),ethyleneglycol(464.67grams),and 

zincacetatedihydrate(0.588grams).Thereactionmixturewasstirredandheatedto2O4~C.  

underaslownitrogenpurge.Afterreaching2040Cthereactionmixturewasstirredforabout 

1. 5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthetopofthe 

columndroppedbelow60 0 C.About110gramsofacolorlessdistillatewascollectedoverthis 

heatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(117.60grams),ethylene 

glycol(151.69grams),sebacicacid(743.90grams),andgermaniumdioxide(0.279grams).  

Thereactionmixturewasthenheatedto200 0 Cover0.4hourswithstirringunderaslow 

nitrogenpurge.Theresultingreactionmixturewasheldat200 0 Cunderaslightnitrogen 

purgeforabout2hoursoruntilthedistillationtemperatureatthetopofthecolumndropped 

below900 C.Thereactionmixturewasthenheatedto2550C.over1.5hourswithstirring 

underaslightnitrogenpurge.About130gramsofacolorlessdistillatewascollectedoverthis 

toluenesulfonicacid(0.01grams),andallowedtomixfor30minutes.Thereactionmixture 

wasthenstagedtofullvacuumwithstirringat2550C.Theresultingreactionmixturewas 

stirredfor2.5hoursunderfullvacuum,(pressurelessthan20torr).Thevacuumwasthen 

releasedwithnitrogenandthereactionmasswastransferredtoaPTFEtrayandallowedto 

cooltoroomtemperature.Aboutanadditional280gramsofdistillatewasrecoveredand1.27 

kilogramsofasolidproductwasrecovered.Asampleoftheproductwascalculatedtohave 

aninherentviscosity,(IV),of0.35dL/g.Thesamplealsounderwentdifferentialscanning 

calorimetry,(DSC),analysis.Aglasstransitiontemperature(Tg)wasobservedat-34.7 0 Cas 

wellasamelttransition(Tm)at94.5 0 C.  

29 

heatingcycle.Atthispointtotheflaskwasaddedethyleneglycol(123.57grams)andp-
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Example.  

100621Toa2literglassflaskwasaddeddimethyltereplithalate,(674.14grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(191.86grams),ethyleneglycol(307.26grams), 

neoptentylglycol(249.37grams),germaniumdioxide(0.28grams),Irganox1010(5.20 

grams),andzincacetatedihydrate(0.56grams).Thereactionmixturewasstirredandheated 

to204~C.underaslownitrogenpurge.Afterreaching204~Cthereactionmixturewas 

stirredforabout1.5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthe 

topofthecolumndroppedbelow60 0 C.About230gramsofacolorlessdistillatewas 

collectedoverthisheatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(89.93 

grams),ethyleneglycol(131.68grams),sebacicacid(374.64grams),andneopentylglycol 

(106.87grams).Thereactionmixturewasthenheatedto200 0 Cover0.4hourswithstirring 

underaslownitrogenpurge.Theresultingreactionmixturewasheldat200 0 Cunderaslight 

nitrogenpurgeforabout2hoursoruntilthedistillationtemperatureatthetopofthecolumn 

droppedbelow90 0 C.Thereactionmixturewasthenheatedto2550C.over1.5hourswith 

stirringunderaslightnitrogenpurge.About70gramsofacolorlessdistillatewascollected 

overthisheatingcycle.Thereactionmixturewasthenstagedtofullvacuumwithstirringat 

lessthan20torr).Thevacuumwasthenreleasedwithnitrogenandthereactionmasswas 

transferredtoaPTFEtrayandallowedtocooltoroomtemperature.Aboutanadditional275 

gramsofdistillatewasrecoveredand1.31kilogramsofasolidproductwasrecovered.A 

sampleoftheproductwascalculatedtohaveaninherentviscosity,(IV),of0.30dL/g.The 

samplealsounderwentdifferentialscanningcalorimetry,(DSC),analysis.Aglasstransition 

temperature(Tg)wasobservedat20.36 0 C.  

Example.  

30 

2550C.Theresultingreactionmixturewasstirredfor2.5hoursunderfullvacuum,(pressure
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100631Toa2literglassflaskwasaddeddimethyltereplithalate,(686.32grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(195.33grams),ethyleneglycol(312.82grams), 

neoptentylglycol(253.88grams),germaniumdioxide(0.28grams),Irganox1010(5.20 

grams),andzincacetatedihydrate(0.56grams).Thereactionmixturewasstirredandheated 

to204~C.underaslownitrogenpurge.Afterreaching204~Cthereactionmixturewas 

stirredforabout1.5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthe 

topofthecolumndroppedbelow60 0 C.About230gramsofacolorlessdistillatewas 

collectedoverthisheatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(85.45 

grams),ethyleneglycol(134.06grams),azelaicacid(354.95grams),andneopentylglycol 

(108.80grams).Thereactionmixturewasthenheatedto200 0 Cover0.4hourswithstirring 

underaslownitrogenpurge.Theresultingreactionmixturewasheldat200 0 Cunderaslight 

nitrogenpurgeforabout2hoursoruntilthedistillationtemperatureatthetopofthecolumn 

droppedbelow90 0 C.Thereactionmixturewasthenheatedto2550C.over1.5hourswith 

stirringunderaslightnitrogenpurge.About70gramsofacolorlessdistillatewascollected 

overthisheatingcycle.Thereactionmixturewasthenstagedtofullvacuumwithstirringat 

2550C.Theresultingreactionmixturewasstirredfor2.25hoursunderfullvacuum,(pressure 

lessthan20torr).Thevacuumwasthenreleasedwithnitrogenandthereactionmasswas 

transferredtoaPTFEtrayandallowedtocooltoroomtemperature.Aboutanadditional285 

sampleoftheproductwascalculatedtohaveaninherentviscosity,(IV),of0.30dL/g.The 

samplealsounderwentdifferentialscanningcalorimetry,(DSC),analysis.Aglasstransition 

temperature(Tg)wasobservedat18.38 0 C.  

Example 

100641Toa2literglassflaskwasaddeddimethylterephthalate,(725.65grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(206.52grams),ethyleneglycol(330.74grams), 

neoptentylglycol(268.43grams),germaniumdioxide(0.28grams),Irganox1010(5.20 

grams),andzincacetatedihydrate(0.56grams).Thereactionmixturewasstirredandheated 
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gramsofdistillatewasrecoveredand1.30kilogramsofasolidproductwasrecovered.A
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to2040C.underaslownitrogenpurge.Afterreaching2040Cthereactionmixturewas 

stirredforabout1.5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthe 

topofthecolumndroppedbelow60 0 C.About240gramsofacolorlessdistillatewas 

collectedoverthisheatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(138.82 

grams),ethyleneglycol(141.75grams),adipicacid(291.39grams),andneopentylglycol 

(115.04grams).Thereactionmixturewasthenheatedto200 0 Cover0.4hourswithstirring 

underaslownitrogenpurge.Theresultingreactionmixturewasheldat200 0 Cunderaslight 

nitrogenpurgeforabout2hoursoruntilthedistillationtemperatureatthetopofthecolumn 

droppedbelow90 0 C.Thereactionmixturewasthenheatedto2550C.over1.5hourswith 

stirringunderaslightnitrogenpurge.About80gramsofacolorlessdistillatewascollected 

overthisheatingcycle.Thereactionmixturewasthenstagedtofullvacuumwithstirringat 

2550C.Theresultingreactionmixturewasstirredfor2hoursunderfullvacuum,(pressure 

lessthan20torr).Thevacuumwasthenreleasedwithnitrogenandthereactionmasswas 

transferredtoaPTFEtrayandallowedtocooltoroomtemperature.Aboutanadditional290 

gramsofdistillatewasrecoveredand1.29kilogramsofasolidproductwasrecovered.A 

sampleoftheproductwascalculatedtohaveaninherentviscosity,(IV),of0.27dL/g.The 

samplealsounderwentdifferentialscanningcalorimetry,(DSC),analysis.Aglasstransition 

Example 

100651Toa2literglassflaskwasaddeddimethylterephthalate,(499.57grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(195.41grams),ethyleneglycol(441.85grams), 

neoptentylglycol(95.39grams),Irganox1010(5.20grams),andzincacetatedihydrate(0.56 

grams).Thereactionmixturewasstirredandheatedto2040C.underaslownitrogenpurge.  

Afterreaching2040Cthereactionmixturewasstirredforabout1.5hourswithaslight 

nitrogenpurgeuntilthedistillationtemperatureatthetopofthecolumndroppedbelow60 0 C.  

About180gramsofacolorlessdistillatewascollectedoverthisheatingcycle.Atthispoint 

totheflaskwasaddedisophthalicacid(106.31grams),ethyleneglycol(189.36grams), 

32 

temperature(Tg)wasobservedat13.61 0 C.
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sebacicacid(550.99grams),neopentylglycol(40.88grams),andgermaniumdioxide(0.28 

grams).Thereactionmixturewasthenheatedto200 0 Cover0.4hourswithstirringundera 

slownitrogenpurge.Theresultingreactionmixturewasheldat200 0 Cunderaslightnitrogen 

purgeforabout2hoursoruntilthedistillationtemperatureatthetopofthecolumndropped 

below900 C.Thereactionmixturewasthenheatedto2550C.over1.5hourswithstirring 

underaslightnitrogenpurge.About110gramsofacolorlessdistillatewascollectedoverthis 

heatingcycle.Thereactionmixturewasthenstagedtofullvacuumwithstirringat2550C.  

Theresultingreactionmixturewasstirredfor3hoursunderfullvacuum,(pressurelessthan5 

torr).Thevacuumwasthenreleasedwithnitrogenandthereactionmasswastransferredtoa 

PTFEtrayandallowedtocooltoroomtemperature.Aboutanadditional275gramsof 

distillatewasrecoveredand1. 34kilogramsofasolidproductwasrecovered.Asampleofthe 

productwascalculatedtohaveaninherentviscosity,(IV),of0.44dL/g.Thesamplealso 
underwentdifferentialscanningcalorimetry,(DSC), S 

analysis.Aglasstransitiontemperature 

(Tg)wasobservedat-18.1 0 C.  

Example 

100661Toa2literglassflaskwasaddeddimethylterephthalate,(441.92grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(195.44grams),ethyleneglycol(441.92grams), 

grams).Thereactionmixturewasstirredandheatedto2040C.underaslownitrogenpurge.  

Afterreaching2040Cthereactionmixturewasstirredforabout1.5hourswithaslight 

nitrogenpurgeuntilthedistillationtemperatureatthetopofthecolumndroppedbelow60 0 C.  

About170gramsofacolorlessdistillatewascollectedoverthisheatingcycle.Atthispoint 

totheflaskwasaddedisophthalicacid(106.32grams),ethyleneglycol(189.39grams), 

sebacicacid(551.08grams),andneopentylglycol(40.88grams).Thereactionmixturewas 

thenheatedto200 0 Cover0.4hourswithstirringunderaslownitrogenpurge.Theresulting 

reactionmixturewasheldat200 0 Cunderaslightnitrogenpurgeforabout2hoursoruntil 

thedistillationtemperatureatthetopofthecolumndroppedbelow90 0 C.Thereaction 
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neoptentylglycol(95.41grams),Irganox1010(5.20grams),andzincacetatedihydrate(0.60
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mixturewasthenheatedto2550C. over1. 5hourswithstirringunderaslightnitrogenpurge.  

About105gramsofacolorlessdistillatewascollectedoverthisheatingcycle.Thereaction 

mixturewasthenstagedtofullvacuumwithstirringat2550C.Theresultingreactionmixture 

wasstirredfor2.5hoursunderfullvacuum,(pressurelessthan5torr).Thevacuumwasthen 

releasedwithnitrogenandthereactionmasswastransferredtoaPTFEtrayandallowedto 

cooltoroomtemperature.Aboutanadditional300gramsofdistillatewasrecoveredand1.34 

kilogramsofasolidproductwasrecovered.Asampleoftheproductwascalculatedtohave 

aninherentviscosity,(IV),of0.41dL/g.Thesamplealsounderwentdifferentialscanning 

calorimetry,(DSC),analysis.Aglasstransitiontemperature(Tg)wasobservedat-18.3 0 C.  

Example 

100671Toa2literglassflaskwasaddeddimethylterephthalate,(662.73grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(198.23grams),ethyleneglycol(360.39grams), 

neoptentylglycol(432.43grams),Irganox1010(1.47grams),tetra-n-butyltitanate(0.264 

grams),andzincacetatedihydrate(0.499grams).Thereactionmixturewasstirredandheated 

to2040C.underaslownitrogenpurge.Afterreaching2040Cthereactionmixturewas 

stirredforabout1.5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthe 

topofthecolumndroppedbelow60 0 C.About230gramsofacolorlessdistillatewas 

grams),ethyleneglycol(90.10grams),andneopentylglycol(114.95grams).Thereaction 

mixturewasthenheatedto200 0 Cover0.4hourswithstirringunderaslownitrogenpurge.  

Theresultingreactionmixturewasheldat200 0 Cunderaslightnitrogenpurgeforabout2 

hoursoruntilthedistillationtemperatureatthetopofthecolumndroppedbelow90 0 C.The 

reactionmixturewasthenheatedto2550C.over1.5hourswithstirringunderaslight 

nitrogenpurge.About80gramsofacolorlessdistillatewascollectedoverthisheatingcycle.  

Thereactionmixturewasthenstagedtofullvacuumwithstirringat255~C.Theresulting 

reactionmixturewasstirredfor2hoursunderfullvacuum,(pressurelessthan5torr).The 

vacuumwasthenreleasedwithnitrogenandthereactionmasswastransferredtoaPTFEtray 
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collectedoverthisheatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(433.59
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andallowedtocooltoroomtemperature.Aboutanadditional380gramsofdistillatewas 

recoveredand1.29kilogramsofasolidproductwasrecovered.Asampleoftheproductwas 

calculatedtohaveaninherentviscosity,(IV),of0,25dL/g.Thesamplealsounderwent 

differentialscanningcalorimetry,(DSC),analysis.Aglasstransitiontemperature(Tg)was 

observedat56.1 0 C.  

Example10 

100681Toa2literglassflaskwasaddeddimethylterephthalate,(647.66grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(290.58grams),ethyleneglycol(352.20grams), 

neopentylglycol(422.60grams),Irganox1010(1.47grams),tetra-n-butyltitanate(0.264 

grams),andzincacetatedihydrate(0.499grams).Thereactionmixturewasstirredandheated 

to2040C.underaslownitrogenpurge.Afterreaching2040Cthereactionmixturewas 

stirredforabout1.5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthe 

topofthecolumndroppedbelow60 0 C.About245gramsofacolorlessdistillatewas 

collectedoverthisheatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(369.41 

grams),ethyleneglycol(88.05grams),andneopentylglycol(112.34grams).Thereaction 

mixturewasthenheatedto200 0 Cover0.4hourswithstirringunderaslownitrogenpurge.  

Theresultingreactionmixturewasheldat200 0 Cunderaslightnitrogenpurgeforabout2 

reactionmixturewasthenheatedto2550C.over1.5hourswithstirringunderaslight 

nitrogenpurge.About70gramsofacolorlessdistillatewascollectedoverthisheatingcycle.  

Thereactionmixturewasthenstagedtofullvacuumwithstirringat2550C.Theresulting 

reactionmixturewasstirredfor2hoursunderfullvacuum,(pressurelessthan5torr).The 

vacuumwasthenreleasedwithnitrogenandthereactionmasswastransferredtoaPTFEtray 

andallowedtocooltoroomtemperature.Aboutanadditional380gramsofdistillatewas 

recoveredand1.30kilogramsofasolidproductwasrecovered.Asampleoftheproductwas 

calculatedtohaveaninherentviscosity,(IV),of0.23dL/g.Thesamplealsounderwent 
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hoursoruntilthedistillationtemperatureatthetopofthecolumndroppedbelow90 0 C.The
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differentialscanningcalorimetry,(DSC),analysis.Aglasstransitiontemperature(Tg)was 

observedat58.1 0 C.  

Example11 

100691Toa2literglassflaskwasaddeddimethyltereplithalate,(476.62grams), 

dimethyl-5-sulfoisophthalatesodiumsalt(186.43grams),ethyleneglycol(339.17grams), 

neopentylglycol(73.23grams),diethyleneglycol(93.50grams)Irganox1010(5.2grams), 

andzincacetatedihydrate(0.56grams).Thereactionmixturewasstirredandheatedto2040 

C.underaslownitrogenpurge.Afterreaching2040Cthereactionmixturewasstirredfor 

about1.5hourswithaslightnitrogenpurgeuntilthedistillationtemperatureatthetopofthe 

columndroppedbelow60 0 C.About145gramsofacolorlessdistillatewascollectedoverthis 

heatingcycle.Atthispointtotheflaskwasaddedisophthalicacid(101.42grams),sebacic 

acid(525.68grams),ethyleneglycol(145.36grams),neopentylglycol(31.38grams),and 

germaniumdioxide(0,28grams).Thereactionmixturewasthenheatedto200 0 Cover0.4 

hourswithstirringunderaslownitrogenpurge.Theresultingreactionmixturewasheldat 

2000 Cunderaslightnitrogenpurgeforabout2hoursoruntilthedistillationtemperatureat 

thetopofthecolumndroppedbelow90 0 C.Thereactionmixturewasthenheatedto2550C.  

over1. 5hourswithstirringunderaslightnitrogenpurge.About135gramsofacolorless 

vacuumwithstirringat2550C.Theresultingreactionmixturewasstirredfor2.25hours 

underfullvacuum,(pressurelessthan5torr).Thevacuumwasthenreleasedwithnitrogen 

andthereactionmasswastransferredtoaPTFEtrayandallowedtocooltoroom 

temperature.Aboutanadditional70gramsofdistillatewasrecoveredand1.30kilogramsofa 

solidproductwasrecovered.Asampleoftheproductwascalculatedtohaveaninherent 

viscosity,(IV),of0.41dL/g.Thesamplealsounderwentdifferentialscanningcalorimetry, 

(DSC),analysis.Aglasstransitiontemperature(Tg)wasobservedat-15.49 0 C.  
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distillatewascollectedoverthisheatingcycle.Thereactionmixturewasthenstagedtofull
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1007011-HNMRspectroscopywasconductedonthecopolyesterresinformedby 

severalofthepreviousexamplesandthefollowingTable1showstheresultingdiolresidues 

recorded.Asthe1-HNMRwasperformedinCDCl 3 ,accurateresultsofthediacidcontent 

couldnotbeobtained.  

Table 

CoP0LYESTER IV Tg(0C) EG NPG DEG 
(dL/g) 

EXAMPLE1. 0.53 -22.83 0.75] 0.243 

EXAMPLE2 0.44 -23.09 0.748 0.252 

EXAMPLE3 0.35 -34.7 0.772 0.228 

EXAMPLE7 0.44 -18.1 0.576 0.126 0.297 

EXAMPLE8 0.41 -18.3 0.556 0.127 0.316 

EXAMPLELI. 0.41 -15.49 0.638 0.078 0.284 

100711Althoughsomeofthecopolyesterresinsformedaboveineachexamplehave 

glasstransitiontemperaturesoutsideoftheoptimalrangesonecouldeasilyenvisionhowtwo 

ormoresuchresinscouldbecombinedtoformablendhavinganoverall(average)glass 

transitiontemperaturewithintheoptimalranges.Asoneexampleablendhaving65wt0oof 

theresinfromExample1and35wt0 oftheresinfromExample4wouldhaveanoverall 

100721AcompositionofExample8wasdispersedinwaterto300osolidsat97 0 C 

thencooledtoroomtemperatureandappliedtotwosurfacesoftwodifferentsubstrates:92 

gaugePETormetallizedPLA.Thesurfacesoftherespectivesubstrateswerebondedtoform 

aPET-coldseal-PETlaminateandaPLA-coldseal-PLAlaminateunderthefollowing 

conditions:8OpsiO.Ssec,72 0 F,5O~oRHandserratedjaws.Thebondstrengthwas 

determinedbythebondstrengthtestconductedonanInstron5543tensiletesterfollowing 

ASTMD903,atambientconditions(25 0 Cand "oRH),withapeelspeedof12in/minutes.  
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(average)Tgofabout-8 0 C.
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Theresultswere614gliforthestandard92gaugePETlaminateandS36gliforthePLA 
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laminate.
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CLADAS 

Weclaim: 

1. Amethodofadheringafirstsubstratesurfacetoasecondsubstratesurface: 

applyingacopolyesterresinmixturetothefirstsubstratesurfaceandthesecond 

substratesurfaceand 

contactingthefirstsubstratesurfacewiththesecondsubstratesurfacetoforma 

laminatewhereinthemethodiscardedoutatambienttemperature.  

2. Themethodofclaim1whereinthecopolyesterresinissulfonated.  

3. Themethodofclaim1whereinthecontactingstepisdoneatatimeandatapressure 

sufficienttobondthefirstsubstratesurfacetothesecondsubstratesurface.  

4. Themethodofclaim3whereinthetimeofthecontactingstepisfromabout0.1 

secondstoabout20secondspreferablyfromabout0.2secondstoabout2seconds 

andthepressureofthecontactingstepisfromabout40psitoabout120psi 
S 

preferablyfromabout60psitoabout100psi.  

5. Themethodofclaim1whereinthecompositionisamixtureofthecopolyesterresin 

andasolventandthesolventisselectedfromthegroupconsistingofwateranorganic 

solventorboth.  

organicsolventcomprisesacetoneandisopropylalcohol.  

7. Themethodofclaim6whereinthesolventispresentinanamountcorrespondingtoa 

valueofabout20to400osolidsbyweightandtheweightratioofwater:organic 

solventisfromabout80:20toabout60:40.  

8. Themethodofclaim1whereintheoverallTgofthecopolyesterresinisfromabout 

-250 Ctoabout150 Cpreferablybetweenabout-18 0 Candabout100 Candmost 

preferablybetweenabout-10 0 Candabout5 0 Corbetweenabout-20 0 Candabout

50C.  
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6. Themethodofclaim5whereinthesolventiswaterandanorganicsolventandthe



WO20221087102 PCT/IJS2021/055804 

9. Themethodofclaim1whereinthecopolyesterresincomprisesthereactionproduct 

of(a)atleasttwodiolscomprisingethyleneglycolatamolefractionofatleastabout 

0.25,preferablyatleastabout0.5,andmostpreferablyatleastabout0.7basedonthe 

diolsand(b)atleastthreediacidsordiesterscomprising:(i)atleastone 

sulfomonomeratamolefractionbasedonthediacidsordiestersofatleast0.02, 

preferablyatleast0.03morepreferablyatleast0.05,morepreferablyatleast0.07 

morepreferablyatleast0,08,andmostpreferablyatleast0,09andatmost0.2more 

preferablyatmost0.15,andmostpreferablyatmost0. , (ii)atleastonearomatic 

diacidordiesterand(iii)atleastonealiphaticdiacidordiester.  

10.Themethodofclaim9whereintheratioofaromatictoaliphaticdiacidsordiestersis 

betweenabout75/25andabout45/55,preferablybetweenabout72/28andabout 

48/52,morepreferablybetweenabout70/30andabout50/50,andmostpreferably 

betweenabout68/32andabout50/50.  

1. Themethodofclaim9 S 

theatleastonesulfomonomerisatleastoneofdimethyl-5-sulfoisophthalatesodium 

salt(DMSIP)or5-sulfoisophalicacid(SPA); 

theatleastonealiphaticdiacidordiesterisselectedfromthegroupconsistingof 

sebacicacidazelaicacidandadipicacids 

leastoneofisophthalicaciddimethylterephthalateterephthalicacidanddimethyl 

isophthalate~and 

theatleasttwodiolsfurther compnseatleastoneofneopentylglycoldiethylene 

glycol, trimethylolpropoaneandcyclohexane 4 

12.Themethodofclaim11,wherein: 

theatleastonesulfomonomerisdimethyl-5-sulfoisophthalatesodiumsalt 

theatleastonealiphaticdiacidordiesterissebacicaci& 

theatleastonealiphaticdiacidordiesterisisophthalicacidanddimethyl 

terephthalate;and 
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theatleastonearomaticdiacidordiesterisselectedfromthegroupconsistingofat
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theatleasttwodiolsareethyleneglycolandneopentylglycol.  

13. Themethodofclaim12,wherein: 

dimethyl-5-sulfoisophthalatesodiumispresentinanamountfromabout0.07to0.2, 

preferablyfromabout0.08toabout0.15,andmostpreferablyfromabout0.09to 

about0.12molefractionbasedonthetotalamountofdiacidsanddiesters9 

isophthalicacidispresentinanamountfromabout0.02to0.2,preferablyfromabout 

0.03toabout0.15,andmostpreferablyfromabout0.05toabout0.1molefraction 

basedonthetotalamountofdiacidsanddiesters, 

dimethylterephthalateispresentinanamountfromabout0.25to0.55,preferably 

fromabout0.3toabout0.5,andmostpreferablyfromabout0.35toabout0.45mole 

fractionbasedonthetotalamountofdiacidsanddiesters, 

sebacicacidispresentinanamountfromabout0.18to0.4,preferablyfromabout0.2 

toabout0.38,andmostpreferablyfromabout0.25toabout0.35molefractionbased 

onthetotalamountofdiacidsanddiesterw 

ethylenegylcolispresentinanamountfromabout0.75to0.97,preferablyfromabout 

0.8toabout0.95,andmostpreferablyfromabout0.85toabout0.92molefraction 

basedonthetotalamountofdiolsand 

neopentylgylcolispresentinanamountfromabout0.03to0.25,preferablyfrom 

fractionbasedonthetotalamountofdiols.  

14.Themethodofclaim9whereinthediolsaremostlysubstantiallyallorall S 

15. Themethodofclaim12,whereinmolarratioofethyleneglycol:neopentylglycolis 

fromabout3:1toabout20:1,preferablybetweenabout4:1toabout 9 more 

preferablybetweenabout5:1toabout12:1,andmostpreferablybetweenabout7:1 

andabout17:2.  

16.Acompositioncomprisinganamorphouscopolyesterresincomprisingthereaction 

productof(a)atleasttwodiolscomprisingethyleneglycolatamolefractionofat 

leastabout0,25,preferablyatleastabout0.5,andmostpreferablyatleastabout0,7 
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about0.05toabout0.2,andmostpreferablyfromabout0.08toabout0.15mole
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basedonthediolsand(b)atleastthreediacidsordiesterscomprising:(i)atleastone 

sulfomonomeratamolefractionbasedonthediacidsordiestersofatleast0.02, 

preferablyatleast0.03morepreferablyatleast0.05,morepreferablyatleast0.07 

preferablyatleast0,08,andmostpreferablyatleast0.09;(ii)atleastonearomatic 

diacidordiesterand(iii)atleastonealiphaticdiacidordiesterwhereintheratioof 

aromatictoaliphaticdiacidsordiestersisbetweenabout75/25andabout45/55, 

preferablybetweenabout72/28andabout48/52,morepreferablybetweenabout 

70/30andabout50/50,andmostpreferablybetweenabout68/32andabout50/50and 

theamorphouscopolyesterresinhasaglasstransitiontemperaturebetweenabout 

-250 Candabout15 0 Cpreferablybetweenabout-18 0 Candabout100 Candmost 

preferablybetweenabout-10 0 Candabout5 0 Corbetweenabout-20 0 Candabout 

-soc.  

17.Thecompositionofclaim16furthercomprisingasolvent.  

18. Thecompositionofclaim17,whereinthesolventisselectedfromthegroup 

consistingofwateranorganicsolventorboth.  

19.Thecompositionofclaim18,whereinthesolventiswaterandanorganicsolventand 

theorganicsolventcomprisesacetoneandisopropylalcohol.  

20.Thecompositionofclaim19,whereinthesolventispresentinanamount 

water:organicsolventisfromabout80:20toabout60:40.  

21. Thecompositionofclaim13,whereindiethyleneglycolispresentinanamountfrom 

about0.01toabout0.2,preferablyfromabout0.01toabout0.15,andmostpreferably 

fromabout0.05toabout0.12molefractionbasedonthetotalamountofdiols.  

22.Thelaminateformedbythemethodofclaim1.  

23. Anarticlecomprisingatleastonesubstratehavingafirstsurfaceandasecondsurface 

matedwithoneanotherandeachhavingacompositionofclaim16coatedthereon.  

24.Acompositioncomprisinganamorphouscopolyesterresincomprising:(a)residuesof 

atleasttwodiolscomprisingethyleneglycoland(b)residuesofatleastthreediacids 
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correspondingtoavalueofabout20to400osolidsbyweightandtheweightratioof
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ordiesterscomprising:(i)atleastone , (ii)atleastonearomaticdiacid 
S 

ordiesterand(iii)atleastonealiphaticdiacidordiesterwherein: 

thecopolyesterresinhasaboundmolefractionoftheethyleneglycolresiduesof 

betweenabout0.5toabout0.9,andmostpreferablyatleastabout0.65toabout0.85 

basedonthediols, 

theboundratioofresiduesofaromatictoaliphaticdiacidsordiestersisbetweenabout 

75/25andabout45/55,preferablybetweenabout72/28andabout48/52,more 

preferablybetweenabout70/30andabout50/50,andmostpreferablybetweenabout 

68/32andabout50/SO'and 

theamorphouscopolyesterresinhasaglasstransitiontemperaturebetweenabout

250 Candabout150 Cpreferablybetweenabout-18 0 Candabout100 C.  

25. Thecompositionofclaim24,whereinthecopolyesterresinhasaboundmolefraction 

ofthediethyleneglycolresiduesofbetweenabout0.07toabout0.32,andmost 

preferablyatleastabout0.12toabout0.25basedonthediols.  

26.Thecompositionofclaim24,whereinthecopolyesterresinhasaboundmolefraction 

oftheatleastonesulfomonomerinanamountfromatleast0.02,preferablyatleast 

0.03morepreferablyatleast0.05,morepreferablyatleastabout0.07to0.2, 

preferablyfromabout0.08toabout0.15,andmostpreferablyfromabout0.09to 
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about0.12molefractionbasedonthetotalamountofdiacidsanddiesters.
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