Polymer composition containing DINT as a softener The invention relates to a composition comprising
at least one polymer selected from the group consisting of polyvinyl chloride, polyvinylidene chloride,
polyvinyl butyrate, 5 polyalkyl (meth)acrylate and copolymers thereof, and diisononyl terephthalate
(DINT) aw%lggqg'@gg g at least one additional plafsticizer which reduces y@%%ﬁ:ﬁ@%qgjre.
Polyvinyl chloride (PVC) Is one of the most important polymers in economic terms, and o IS used in a
wide variety of applications both in the form of rigid PVC and also in the form of flexible PVC.
Exampl%yﬁmqgmbmi%iegﬁ&qm ,@?l%lg 3 gﬂgﬂg‘.ﬂoor coverings, wallpapers, and also
frames for plastics windows. Plasticizers are added to the PVC in order to increase flexibility. Among
these conventional plasticizers are by way of example (ortho)phthalic esters, such as di-2-ethylhexyl
phivalate(DRHEN R SO IRRIS (BN E A bt Rad IR Rl ey
orthophthalic esters are increasingly problematic because of their toxicology. Cyclohexanedicarboxylic
esters hii\egfrutBfopasistastgdvvind giveddss anbrriatiliegastiviedds, a0bémiblaherts, diisononyl
cycl he&n% ' fihais t j rlf'd?'ﬂm j the
inco(?npatibillityﬁgil3 he gizas%‘}%ﬁé%@é igggas@.@A possib’leg @cgrggérguence ggt Eﬂiqséﬁg @/{gﬂsgé
composRIaREcigey, PO 3l paAsiorscrfblicrppriasticigetnubifyesups antreasrdtictable viscosity
curves (@&ﬁé}d@_ction of shear rate), which make it more difficult to process the PVC plastisols.
When foils are produced, these often are found to have increasingly non- 25 transparent appearance
and/or to exhibit discoloration which by way of example is reflected in an increased yellowness index
and whislbvtiflcsiianielEvestiarplicefans mad AR friprérdTRkbEHICRM Aamprpibilty of

plasticizers PVC makes the 30 plasticizers less permanent, i.e. makes these migrate relatively

rapidly dtiUsethé s iflRivrea Yo mertisatioas hetiut thrfsaetsigie dnviramsialgens thactioning
and valys @i dhadgisapl/eoERARGE ST BEMeRE IV IRfEatiBIe e cirseudaloR GatLhsdssed in

some of these instances to describe the behaviour of the plasticizer. A requirement in the production of

PVC pld¥RororeiRgervaltrapaimiantaliedsames D pasticsediadeing fTtraiaiaags @Igh shelf life of
the PVGplasiiss! isemoyecyes drsitahifrEale _ﬁ%ﬁgﬁ Eamigihddasisnle e narendsshiobe

transparent and to have minimum yellowness index. The Elastlmzer is moreover intended to have high

permanéf &Y1vahetexaenplmtathe)ebihpbiciasierk RrdrsinicheohpiynaigteHBEHP),
abouemgnsionsshIemisRRTS NI WhieRLHaBRI3YBRUSHALTBIISING N8WENP AR fikY!

terephthalates are also known in the prior art as other plasticizers for use in PVC. 15 By way of
examplESEP s BedNeaRitHY pedlematicbesaisk gl tdiebhextatesitharacterized in that the alkyl

moietiejRKsh@‘aneartsabanchata e g leapidub caraen AP s ddave & aabiumbgyef five

carbon atoms per alkyl moiety. It is stated that terephthalic estérs having from four to five carbon
atoms i {BRlIRJABESt A MEHTING Reinthelisrepay heaxrdalsudaarammyyiaip R zEls for PVC. Itis also
stated that 20 this was particularly surprising since these terephthalic esters were previously
considered in the prior art to be incompatible with PVC. The publication further states that the dialkyl

teréBhtthigtk8 4R Hab dethscdhwininatbnl tbe peleraEmpsss i ingrrrstibitseiis: layers or
underlaypssidb WV QidPPYOIRI20 Alsiragh by ok GIsanoRVIRRIEBEHsIaRIYRIG acid, and

also processes for producing these. Diisononyl terephthalate mixtures feature a certain average

degree 8frEYhiR %ﬁﬁﬁ@is@%ﬁ@l%&@@éé%ié’r’i‘E&SH?{WeWQHbéW%Hﬁ@r@@@?@?leﬂécé@iﬁpounds are
used asIARCZEES Y & NrciofisAdyRRIPaady e miIgng i hrintergRIRaARS chswg e g that

they are known to have lower compatibility with 30 the polymer matrix in comparison with

ortho-prRIFREESS (MRS iAte RIPSReRH tHErM LI RITEBING & hrvplnsreasndvieettes as a
consequpiiashardhe Aighel el anaroae Baimit éﬁ&éﬁtﬁ@i@fﬁﬁ@ﬁ%bﬁ%@%ﬁﬁ%n&sent

invention to provide PVC compositions which have good shelf life and which comprise toxicologically
non-haZ& R8P IAsHRI NGELIRRE ¥ RYBFRS RN FREVRIPhitheeRsiTaPIfdBt®Et in order to permit
5 rapid pigsrRssiegat relatively low temperatures, where these give mouldings with good performance
characteristics. The said technical object is achieved via a composition comprising at least one
polymer selected from the group consisting of polyvinyl chloride, polyvinylidene chloride, to polyvinyl

butyratea Raivaiiidranesolaeryleiaand ropehaniseraafiipod sihsespavktarephibelatekBRiNTg as

plasticizer, where the average degree of branching of the isononyl groups of the ester is in the range

frortP 1. IABUEZCR dRSBR/ TRARETakGe PEKES . 198RS Srigrstekalpiive reridhy i #idh8nge from 1.25
to 2.2, vdBhianishiy or afaeereePy theenas fiRos barstiel abehwitnishgRadi ey nreferred

preference in



Is the range from 1.25 to 1.45, and comprising an additional plasticizer which reduces processing
temperature. Surprisingly, it has been found that incompatibility between polymer and plasticizer,
leading to the undesired effects described, to the extent that these depend on the processing
temper%@,ﬁi@éﬁmﬂculw when gelling, and therefore the formation ﬂ@% us
phase, does not occur until high temperatures have been reached, and thi§$i§a SOt (gq?:a/lse for %ile
terephthalic esters of the invention. Surprisingly, it has moreover been found that, when a composition
comprisipg.a: 2 SHEgeRmMeeeRilalae ihdalisaRpEIRHAICHNERYE dBQIBRRIPIANFRRY IS used
as plasticizer and an additional plasticizer is used which reduces processing temperature, despite
relatively sl pasticieaf dhirserioptandandekeascimnibedediirmyivoviddticoplgsticiteononyl
terephthalates when comparison is made with plasticizers of the prior art, foils are obtained which do
not differ from the prior art either in terms of transparency or 30 in terms of yellowness index. It was
particulayeupasne hisr & arsidswfienatiE Varielgstisatidis dhargfersithaé reininisnredsrssitydsessing
emperafEm AM s RN ARG AbCRRRIRIBPHILT B st arId lindRlRetideripre

needed In order to achieve the desiréd effect. In particular, the degree of branching of the terephthalic
esters us&iheredserharicuRY G plasdigalscarpiniandedtolus Wajsparent enplastuixer viscosity, of
Plastisolyisitti l RipREss LD (ReasliuiRRB ReraRe.ob sRiRAMBRRIGRIL REgpesses). and also
of plasticizer compatibility. It has moreover been found that a composition comprisinng a diisononyl
terephthBff8AIER&PIng the appropriate average degree of branching as plasticizer and comprising an
additional plasticizer which reduces processing temperature exhibits markedly improved thermal
stability, i.e. a marked delay in discoloration on storage at elevated temperature, than compositions of

the ptior i€ aneeaiieeaba® FaBRAsiinng owrehiiede yrbichoerapbhimgoe isononyl groups of
the diisopgaybiRerRRBAESiASSEIRSS e ki MR BISIISHS QAR NY R Behgds can be used
to determine the average degree of branching of the isononyl maoieties’in the terephthalic diester
mixture. REBa8HALES- to the 20 present invention, it is preferable to determine the average degree of
branching with the aid of 1H NMR spectroscopy in a solution of the diisononyl esters in
deuterochloroform (CDCI3). The spectra are recorded by dissolving 20 mg of substance in 0.6 ml of

CDCI3 (bdnibiaspriisiBien arshalseTISYaN EitaRjiagaHasoiiohrpsic MR febeseibsd/@ameter
is Smm a3aiuiher ke eEP hegdladisd ARG ARG husRb iRl PRef iR Qegr a molecular

sieve in order fo exclude any errors in the values measured due to possible presence of water. The
method EPaEtEiffiAaE R BRhDa Ry defeswvs alenpestaibantabebueliatdeasidagbn with other

methods:ipp e Aoaracifbzaian SiaiaahmeiciaidesmsbedBhRpuesir)ISraRRe NYRted

f
03/029339, since water contamination in essence has no effect on the res&{s measured and their

evaluatitheiteparbibriaagtesiseaivaeide vmrashomatencihthe enaesscadon
NMR-spegipssPite slieaies Ak SE ¥ NMRPesERsspRiealydiaswiced Avareepadeipment

from Bruker. The spectra were recorded at a temperature of 300 K using a delay of dl =5 seconds, 32

scafs, dpgiveasarticHfasly pararisingsiees hape wrepibalin£sliersgvers pravdrO!Yoroad band
observenypraBerkaan theHFRIVUIRRCS SIBRAIMBERIBRE Wite ACCoMRASISR ML R fl Bigalshifts of

tetramethylsilane (TMS = m) as internal standard. Comgarable results are obtained with other

( PP : : .
commerthalyhs siplkid ieerRNEbaIBIRR SehsHiRrtRe s8ak 1B speraind pardnaskasioally fesamesdt 1H
NMR spggé?so@m@ 5@,){:;?5@@ el dispemd&siseof terephthalic acid have, in the range from 0.5 ppm

as far as the minimum or the lowest value in the range from 0.9 to 1.1 ppm, resonance signals which in
essence are formed by the signals of the hydrogen atoms of the methyl group(s) of the isononyl

groyps. We senaisds 1be rnae Qi et HRES famchEre 4 40RBaBRPHRANALY Srpttributed

to the hydrogen atoms of the methylene grou§ adjacent to the oxygen of the alcohol or of the alcohol

moiety. PIRORERARSERS flpiRdiéciedBrseniRiiRp ey terepbibalpte Bysbrasd eabtisicAcedrinals, i.e.
the areajpslugdrcderiuecst haNenNw ardhibasbaseinaokuSommeically Awianie MR eauypment

has devices for integrating the signal area. In the present NMR-spectroscopic study, integration used
“swinnmé:SoHMaFONRMIBHASase used as plasticizers for PVC. A disadvantage with these long-
chain terephthalates, however, is that they are known to have lower compatibility with
30 the polymer matrix in comparison with ortho-phthalates; this results inter alia from the
lower polarizability of the plasticizer molecules as a consequence of the higher

molecular symmetry.



The integral value of the signals in the range from 0.5 as far as the minimum of the lowest value in the
range from 0.9 to 1.1 ppm is then divided by the integral value of the signals in the range from 3.6 to
4.4 ppm to give an intensity ratio which states the ratio 20 of the number of hydrogen atoms present in
a methy{,\g@gh@fg/g@gygmer of hydrogen atoms present in a methylene gfg&@@@ﬁqqt@%%ﬁxygen
atom. Since there are three hydrogen atoms per methyl group and two hydrogen atoms are present in
each methylene group adjacent to an oxygen atom, each of the intensities has to be divided by 3 and,
respectively, 2 in order to obtain the ratio of the number of methyl groups to 25 the number of
methylene groups adjacent to an oxygen atom, in the isononyl moiety. Since a linear primary nonanol

which hdis®HIpisiermatiaaiyisa ehiadé Metirsnsigrian ietiseptaside Biigearammitontains no
branching g agRo Ba'gﬁ@ﬁﬁk@%\L?dWmﬁﬁ%@?&%&g@%%Sﬁé?greaagmy 1 then has to

be subtracted from the ratio. The average degree of branchin erefore be calculated from the
30 meastipstiGireissiwheitothitaedmndaiew Wishapbyfondhere oy eiurdasBss eimedies Hegrranif
branghing,,: j f i [ d
OO R O o ot n et e g AT rhe
composRRIMCEMABGA VdRTaAteRsEses at least one polymer selected from the group consisting of
polyvinyl chloride, polyvinylidene chloride, polyvinyl butyrate, polyalkyl (meth)acrylate and copolymers
thereof. In one preferred embodiment, at least one polymer present in the composition is a polyvinyl

chloride TheAfithEchritareRirrbinBehigEaH isedemRRasEiencepopTisdaYieast mbadetebne or
more MQRRIBELS £BIRGHRS %ﬁ&w%f%@%ﬂ@ef\%w\fa@ UnsiRRn SHARGRadR LRI, methy

(meth)acrylate, ethyl (meth)acrylate and butyl (meth)acrylate. Th ount of dilsononyl terephthalate
in the cmpsimibREYERiReR@KAl et oo isisandmPReignE s teraply anshrliisaacrod parts by
weight, paliouiREN R fRRRPI-E P ARIRAOARER B RIBRL QEYNERILBF iraIRL MIRIRERRIY from 20 to
80 parts by weight per 100 parts by weight of polymer.  PlasticiZers other than diisononyl
terephthaRie @W%Qﬂ@%@@é@]mﬁhﬁé@m@d‘ﬁ%ﬁti@u tot e seiratlydntHeedsmgo sieom of the
invention §apHSESAHRATAN S RASHBRAPIREICIAGE WRIRD 1981685 ProgssHianilgmperature. In

particular, the processing temperature hére is especially characterized within the performance range of
the 25 pRIGFRERHIBIASHIR (FagsHRm Jefdtireliisif WitlcMeBuRALitagyIngTeroee ssetesmedant rise
in plastigql viscosindiakeBlare. AR YRINS {gBRSIAMIIR FABMAiEh hevmaK Rimddlastisol
viscosity achievable (for the respective system) is achieved. Plasticizers of the invention are therefore
all of thd¥eHeSEOJ8HIEHAHIRS at least one of the two temperatures to lower temperatures when
comparison is made with 30 a similar specimen which comprises only the terephthalic esters of the
invention as plasticizer. Particular preference is given here to those additional plasticizers which at the

same tim&TRAGBNE raisenierdhahinaseneadbilitydretesensnst yeenasdmiasticiansr lead to
lower plasfipalvisaneinuBeREPERAISALEARIE Wilh& SiiilArAREAIRSS Yish Famasises only the

terephthalic esters of the invention as plasticizer. These additional plasticizers are by way of example

thosé sdlEREEa SR BRPRIRIWIRgalited RRTiawaRdehesdngnrne e tfors e oraation afoms in

the alkybcfiadey-hériabod eaeliaase PResIRlY Gaina Mg ech i) | ide chain;
dialkyl adipateé preferably hav%ﬁ% fro}r:)n 4 to 9 carbon a'tf‘gﬂmr@;ég{iglky teﬁgﬁ%ﬁﬁaﬁ%t}ggirably

respecti%%?'ﬁ%@ir?d‘%ﬁiﬁﬁ@@% sfofAs e pereebibatieasiets ofdBmbiyardifm in the side chain;
alkyl 1,2-cyclohexanedioates, alkyl 1,3-cyclohexanedioates and alkyl 1,4-cyclohexanedioates, and
preferably here alkyl 1,2-cyclohexanedioates, preferably in to each case having from 3 to 8 carbon

atoms irPHESRRON I FIERTBRY BERAEHIYNELIBak MG FheRTB RS HIRTLFPRBRIMIcterably having
an akkyl meistyivhichgises HEvng ﬁ%?@pﬁwﬁ@%a@w@é%k@é@mmm@ Skef Scitric

triesters having a free or carboxylated OH group and, for example, having alkyl moiéties of from 4 to 8
]

carbon RO EROANI2R SHOANA IaSHT eI HEEY WA oiEaHARS RISOABREA EIRREd o,
alkylpyripdisiane rdesinatiyeshaviraater snpiaties A domatads Q%Wé?ﬂg?éﬂ!ﬂ”@ﬁ?iﬁg\@é%ob? b

benzoates, preferably having from 7 to 13 carbon atoms in the alkyl chain. Ina tances, the alkyl

moietieS#aANRYhiSieBR HRlAteR WheR feERRRHPER diARER. wihhiepliciramay heriigbr that the
mixturegktbedr i YeRIAY Gsthephifalate AstRE P aPEASHG 28 taYhis b ek FePEAES IHINY

temperature. . . . _
30 in terms of yellowness index. It was particularly surprising here that firstly a wide variety

of additional plasticizers which reduce processing temperature can be used and



In one particular embodiment, at least one of the additional plasticizers used in the composition of the
invention and reducing processing temperature is a trialkyl 25 trimellitate. It is preferable that the said
trialkyl trimellitate has ester side chains having from 4 to 8 carbon atoms, where the ester groups can
either h t ber of carbon atoms or cap differ from one anothey 4 ' arbon
atoms. ?Jol%ge?s%tﬁ%g%%ester groups present par?iﬁ{]cularly preferably is a g%u%fgggwg
carbon atoms per ester group, and with particular preference is a group having at most 30 6 carbon
atoms agd s PG SHBIRIATBIRRL dP AR hauiRg-Bh BRRtBisRIRANALANG. |7 ARalpf particular
embodiment, atleast one of the additional plasticizers used Iin the composition of the invention and
reducinggproeesdheydepiinst &liestis a dialkyl adipate. It is preferable that the said dialkyl adipate has
ester side chains having from 4 to 9 carbon atoms, and here again the ester groups can either have
the same number of 5 carbon atoms or can differ from one another in their number of carbon atoms. At

least onédvaniécelaarthrotperpreoéht pactitigaritipedinenislic giapshasdaghar ensstfgpeativutaatoms
per SSIeARMBNRAGHRPBIIHFLPIRIRISRTENE S BIURNRIRALMOSH SARB IR cLrery
particularly preferably is a group having at most 6 carbon atoms. In particular, at least one T(t]ne
dialkyl apipagssakbityisicipaticatpindhecasandbpicpdrannlicaiopaeliotessen)lend atsoafithe
additionglléggg%; 26hiithe composition of the invention and reducing processing temperature is
a dialkyl'terephthalate. 1t is preferable that the said dialkyl terephthalate has ester side chains having
from 4 to 9 carbon atoms, and here again the ester groups can either have the is same number of

carbon a4iag RiorepLifRLERTHBRE ARRG o BSBH BBRIPIGAAO R BRI RIdrash ARl the ester

groups present particularly preferably Is a group having at most 9 carbon atoms per ester group, and

with parfi@vBgghdappieisadepyepasdegmanidirenchisshasqiesticideranp antoplisingasterably is
a group | e | . at ' [ hal edis
i 20 1 P A ot R R oG TR
terephthidlgtenaistakibtnylisutgimarsptalavcin dicelpeatipnen pterrisa et ilevatedr particular
embodiq&gb&h@@é}%g&p’%g&gg@gk m%syﬁg,eg,ﬁpsed in the composition of the invention and
reducing processing temperature is a dialkyl ester of 25 cyclohexanedicarboxylic acid, particularly
preferably a dialkyl ester of 1,2-cyclohexanedicarboxylic acid. It is preferable that this dialky!l

cyclehe i : LSk ' j ain the
R O N S R L e
number brEcaiBBRQtBhiRreRhfiabnis drgrsibetbbgi®ps present particularly preferably 30 is a group
having at most 8 carbon atoms per ester group, and with particular preference is a group having at
most 7 carbon atoms and very particularly preferably is a group having at most 6 carbon atoms. In

paftiCUlfﬂria*ﬂMRsfn@lﬂecﬂfstbe tialkiRyeletiednesicaeboxytntesdesethimditnanérbge degret()e ofI
1,2-cyc te . di-n- oY/ e 0, 7SQr -G exanoate, di-n;buty
5o A A O e B AR Bt
1,228y clisSet JRENEAR. dhiStRErTeaAbiaIle dptersnincaine &W@%?ﬁ%ﬁ@gfﬁ@l@%f&%h‘él%mﬁﬂiéé%rs
used in tid cbNh bR s pé thesroentionsaswlutoncihthproiessiy leseesanteiseralyterolester,

particulaRRIPrANY D LIRS elrBelRlicl s ARIRRIPRd RS SROREAIRILIR @ipipls erspmatic
structure, linear and/ g/béanch;e(?Ei ré?ﬂ, also comprise, in addition to their to ester function, other
function T UTRIIE"E.§ e BYYCIABIGH AL SO hces SRl o o AR herathnny
carboxyRigoeesups mrpaBielildhacetyiiantegioups shuidiedeferd e GRXGheusaid giyctirsi lester has
estek sidgielenenavitddeonrlsie OISR BURSHARIAGAUBRIGTIRESINI A OHRS SRRl have
the sam{aonumbI FeOf Fasrgﬁgeaé?r\pv%tor can differ from one another in their number of carbon atoms. At
least oné gt 15 the Botar groups present particularly preferably is a group having at most 15 carbon
atoms per ester group, and with particular preference is a group having at most 12 carbon atoms and
very parlib@iangipesrelanjasnintion stinguerest tesssor Manehingisraduritagaeustione of the
ester OrRRRIRSSHLIRPBIHEH AIMIRSELLIGPIAIRFALRIPLAIN S S U RIS LR R carbon

atoms, preferably at most 12 carbon
30 by way of example in WO 03/029339, since water contamination in essence has no

effect on the results measured and their evaluation. In principle, any commercially
available NMR equipment can be used for the NMR-spectroscopic studies. The present
NMR-spectroscopic studies used Avance 500 eguipment from Bruker. The spectra were

recorded at a temperature of 300 K using a delay of d1 = 5 seconds, 32 scans, a pulse



20 atoms, and particularly preferably at most 9 carbon atoms and with particular preference at most 7
carbon atoms. In one patrticular, preferred embodiment at least one of the ester groups present is an
acetyl group (i.e. an acetic ester). In another particular embodiment, at least one of the glycerol esters
used is W%r Wte. 25 In another particularsembodiment, at least %@ﬂ&%ﬁ@fﬁﬁ' 3
plasticizers used Iin the composition of the invention and reducing processing temperature IS a Citric
triester having a free or carboxylated OH group. The ester groups here can also be of either aliphatic
or aromafi tyre. i IS gl trj it gg‘g@ ted OH
group. Tﬂ%ﬁggggﬁt% k(/jlzé s?iﬁgt%aé\rlg%e%}gb y géﬁ e%%%@gfzdh%r@h%%@ rom&i%%c%%/r%on atoms,
and her@bgRiiven e iradps heuesignansgeignels areeracaitedon zotpaasomavih dha differ from
one another i helr, ??ét%ﬁ%&ﬁ?%ﬁéﬂ%gr%%aétggl%e)oéé*\ﬁtS?ﬁ%ﬁ 8€%H8§ AressetRpigularly
preferably is a group having at most' 9 carbon atoms per ester group, and with particular preterence is
a group g atenssiededih atbaiscammensiabravaiialieiMripyupagrowsinging samst 7
carbon AggsbnaiciBte! PRstabaaine CRiR-eSiRtenis el IRdHRARNA aFedaiiate r-nbuty
acetylcitrate, tri-n-pentyl acetylcitrate or tri-iso-heptyl acetyicitrate. 5 It is preferable that the ratio by
mass of ¢rigisophigsRitiabenibitiavee i0dbe sAORRTEONEduopresdesing thenpenimuetofdiisononyl
terePNINGIRIEIS BRI i Adide SHPAYAA PIEIRIRER RARER BRIIQHIETANEES I -0 (0
1:15, from 1:17 to 1:14, from 1715 to 1:9, from 1:12 to 1:8, from 1:107to 1:5 and from 1:6 to 1:1. 10 In
principlefofeesbinpbisitiiarals elthe/brtimoearaiymeasf dhexaaipid awprsisyishet isonemdr preferable
that the RSIBASITAB CRIMALIRTRSARENBIAhEMfcaPLHirRMforseBISIoR Bo¥fr HpiesHRRERPIon PVC

or emulsion PVC. It is particularly preférable that at least one e PVC polymers present in"the

coniposkier@bridaderthsrhgliosemuessaspdhsiorethyene grosipadjsaervo. thesaxsigepaeticularly
preferabiedhat eI Hp Ao Oh A e UPRLATBARS &7 & M ARG e MR AE Yright stated
as K valueé;lkentscher constant) is from 60 to 90 and particularly preferably from 65'to 85. The
composHiBAcEdRTSERS@IVBrEgs eI G RiBNaIs derlitive SU@d dnal dadibatuwers b e sigsehaddected
from theygeoyp-consisting of fillers/reinforcing agents, pigments, matting agents, heat stabilizers,
antioxidants, UV stabilizers, costabilizers, solvents, viscosity regulators, deaerating agents, flame
retardants, adhesion promoters and processing aids or process aids (e.g. lubricants). 25 The heat
stagilizegsyneuiEAbizmInoaRIBIL YHAS Y ﬁ%ﬁ%%@ﬂ@%%ﬂ@%ﬁaﬂ%ﬁth@@ Raviaeal fhe PVC,
and inhibit or delay thermal degradation of the polymer. Any of the usual PVC stabilizers in solid or

liquid fotfiedaiieseni Y R RealreaasIRie BUED: EXEENaEan oS BaxuinomC HZHWBEIZYEBIDBH &r on
organic ¢RRRNERAS (ARB)ofMb Lig RO RIREIPIM IR YRHABI S BIDENG, RiiasiinRIes Sraikas

hydrotalcite. The mixtures of 30 the invention can in particular have heat stabilizer content of from 0.5

to 10, prétuesbiyatenin thes apariégat)-BritcrdoRpifolh thendividad Ryl midegsal w@os afthsy mass
of polymgpn Hidsie e iuRASHBIR B ales MhRFe K ASiSRsaRYizsrS Wt RIpliciginm sHgst. in

particular époxidized vegetable oils. It is very particularly preferable to use epoxidized linseed oil or

epoXidizettes e e PhE H RS AT REftIn IR e whierke asmber afupshagee
free'fad@&Jrﬁ@'M%%@H?W%%W%?&@b%a%ﬁ%%%%ﬁg@ﬂ%ﬁ?ﬁfﬁr@é’ﬁ@@’el%tf%éxamp'e’

forming stable complexes with the freeradicals produced. PartiCular materials included are sterically
hindered"seinaan-agaimras Malhs! Gemiand-tee Myslipgs hirigersRph Srete b Satites, UV

absorbergefhOleMIERSYBARFABRIRNGS. CONRBRANABCRZA IR YRS ATTUSHHOBANS AMNGS-

Suitable antioxidants for use in the compositions of the invention are also described by way of

example?ih 3386k FeSRaEstivaiy ZMRiteiig otaibihrratic Ridse asmberirtyebyheraes ersey
(US);20989. dliasanse mahamiaxigiaiisdmHissahty en &g wBHeN S R HBRgAYRILRL most 15

10 parts by mass, preferably at most 8 parts by mass, and particularly preferably at'most 6 parts by

mass arel Witha G RF@né feRaeOicINRs i NSy MY sEP YD G pa s By iR HYde S olymer.

Pigmentgthat caberisshiPb e o Resss O hRPRSBAIARK i%@%@&hﬁﬁé}ﬂ%@%%@@éerganiC
pigments. Examples of inorganic pigments are Ti02, CdS, CoO/AI203, Cr203. Examples of known

organic BifRSRISY e SN BHIRR Qdhnaviiintdhenhaste prsidHiaciesEamItbarbon black,

and alsq-aiinenBighasise Wiy alapersiiiiguse speciakrifeo Piemankted fofiape based on mica
or on synthetic substrates. The content of pigments is advantageously at most 10 parts by mass,

prefdrabl)SASH 8Os e BHALSSRISENSS LN frdrimd faBRvB L to 5 parts by mass per 100
parts by mass of polymer. Viscosity regulators can bring about either a general lowering of

paste/plastisol viscosity (viscosity-lowering reagents and, respectively, additives) or can alter the
behaviour of B=2/3 ’gl(CH3)/|(OCH2) -1



30 the viscosity (curve) as a function of shear rate. Viscosity-lowering reagents that can be used are
aliphatic or aromatic hydrocarbons, and also carboxylic acid derivatives, for example

2,2 ,4-trimethy1-1,3-pentanediol diisobutyrate, which is known as TX1B (Eastman), or else mixtures of
carboxyli ng.agents and dispersing agents of the type known d£
producﬂl%&ﬁseéﬁr%)gg%% Viskobyk and Disperplasg%?Byk Chemie). Proport?g(r%@éf e(ga(j?& 85%%
viscosity-lowering reagents are advantageously from 0.5 to 50, preferably from 1 to 30, particularly
preferably from 2 to 5 10, parts by mass per 100 parts by mass of polymer. Fillers that can be used are
mineral and/or synthetic and/or natural, organic and/or inorganic materials, e.g. calcium oxide,
magnesBimesgites aascilegrearbbbeaacbiniui{Shighatnrsilisradidrige| gsptodilidatettiivutstlisd carbon

black, bi A lveri ' I&e”f?r r es or mi lesor, fibres, etc.),
paper, al{rtllc?] @%&Mﬁéﬁé’%gﬁnﬁ'ﬁﬁ res‘.@he II@ﬁ%@%ﬁgér%rﬁég@gﬁgf#%@%ﬁrﬁpositions of
the invehtignogaicrivnadashacesd teitlbatexygsio pbwrier, kaolin, mica, feldspar, wollastonite,
sulplgates, industrial carbon black and microspheres (in particular glass microspheres). It is particularly

preferable that at least one of the fillers used is a calcium carbonate. Frequently used fillers and
reinforcih§agempositow ofitheinegioheracomiptstssatilees oyneyoliresassectad andlivek of Vinyl

Formulatjpg” (Editar: PR ; (US T, ts of fill
e in B e T o R e R, eterably a
most 1200pakylangthietsy iy andeepalgnarsithatephricore prefercet embodistet pairtsdst 20

mass p S i rtion of the
ilors Lo e e D Lrg R 2 BT A R o,
partieulz iy pedisrapty terpestmerdadeirh@urien el praferblacis & ovith ao S 0paschy anasegrer 100
parts by . i ' her: [ e U pasiton of the invention
for, or foérgp%gtsﬁéi@, Ioo% ovl:e[é;r%g}é \%;wglpeqllﬁ%i& eﬁ\é% \?\/‘Z‘f 6@%5@?@3@%%% %fé::t'g ted textiles. The
inventiorsdPeaceatetshprovieks acndetecaverividdmptisiagnteteomposition of the invention, a wall
covering (e.g. a wallpaper) comprising the composition of the 30 invention, a tarpaulin comprising the
composition of the invention or a coated textile comprising the composition of the invention. The

diisononyhféﬁemﬁmmQfecﬁiﬁgnymgbﬁer@i&ﬁ@é@d@gﬂé@@ﬁbmg@giﬁgmisfmﬁfa_nauydm@ aroptd@uced in
e e MR AL e R

of isomeric primary nonanols for transesteri IC esters havi ieties which

have lestafa?8 pastgorvaianband werdparisuwerlit isefewblyssvie 26 te 8@ paksiby ofgghiary
nonanolaé}aymégﬁsagyr\gg[#ﬂp@%\{ ghtioned degrees of branching to produce the diisononyl
terephthalate via esterification of terephthalic acid. The production process particularly preferably uses
a mixture of isomeric primary nonanols for transesterification of dimethyl terephthalate. Examples of
materialp atEpes BheiALRdBRSHARREMhi: s BIINBIBIBAAIS Baitarlyiiable nonano
mixtures from Evonik Oxeno which genérally have an average degree of branching of from 1.1 to 1.4,
in particGRINBATIL: to 1.35, and also nonanol mixtures from Exxon Mobil (Exxal 9) which have a
degree of branching of up to 2.4. Another possibility is moreover the use of mixtures of nonanols

having a low degree of branching, in particular of nonanol mixtures having a degree of 15 branching of
at most It.5 eprpotial e dne comansderiabthrHyanierkempoisescié iepsiasie adtitionakket, e.g.

3.5, SpRKNNRIANRICT Redatiss prageduineimis aRrelnaHRMAR! RIBPoRYsage dearee of

branching within the stated limits.”  The nonyl terephthalates’used in the invention have the following
featurest@itResaiyset iRy e RSP asétythropeierize@vidhinitiel Reifameansadaerththe/DSC): 1.

They haB%i?H@ﬁ%ié’éi%&@%?atEﬁB%@%éﬁ’mﬂﬁ‘é%{ﬁ iR flﬁam@aﬁ%%gﬁmgzgéa&wgeraturei -100C,

end temperature: + 200C; heating rate: 10 K/min.) of the DSC thérmogram. . At least one of the

glass trafigifaaBhife dlptes iesbrisaopith kB \iatenmobalErsdaniea darepesatusierom a
temperajiie QfinenaRiRlRTRBIMRRION ESsit) HERId AL O 6 Ry %\%i@%@f&%‘?’@ particular

preference below -77C. In one advantageous embodiment, in particular when the intention is to use

the plasBSOISYS PrdRRicCFIFGhEE damntinshae sherstatsnl ekhwar s oseisssttisogoifiieces with
particuIa@x&%‘%wm@msr@m&éﬂsw@@xoﬁb})ﬁéﬁ&ﬂsé}fam?e%'@ﬁ%eﬁﬁa&ﬁiﬁsﬁﬂgmpgrﬁ%%%ﬂﬁected

in the abovementioned DSC measurement is below a temperature of -75C, preferably below -77C,

parfitulafIP PR SRAFIFEHWIHOL GHE R panlyRe rererthabicrstersgdthe invention as

plasticizer. Particular preference is given here to those additional plasticizers which at

the same time have lower intrinsic viscosity than the terephthalic esters of the invention



3. They have no detectable melting signal (and thus an enthalpy of fusion of 0 J/g) in the first heating
curve (start temperature: -100C, end temperature: + 200C; 5heating rate: 10 K/min.) of the DSC
thermogram. The glass transition temperature, and also the enthalpy of fusion, can be adjusted by way
of the s @tig@@‘ lfé)hol component used for the esterification proces fﬁp ixtyre
used fosﬁe ester(ﬁf%?on process. 10 The thermal i?ghaviour described for?t)r%ﬁ-t}egr%p t aﬁé %@?tgss of
the invention has a particularly advantageous effect on the properties of the polymer plastisols
producegﬁ@mqggao{oth;&,@rggaﬁ % i(}- té rLont I CERpA ifi he same. The
shear viscosity at 20C of the te(e&]t alllgc?ésﬁgglrzvn%é(ﬁ ﬁrﬁﬁg%\%nﬁ%gﬁa mos% %Eﬁﬁé mPa*s,
preferabdpacimest Wasnramprisesionir iy e leferitiedicrastars3s thranyemibwids platticizer.
preferengg ald 'é%%i&éﬁa”}ﬁé‘éﬁcfib%S.%%g%a%%&sm?g&fg hBiBa ‘#JB%"‘(HS?&RS\M' iH@”t'O” IS to

|
produce plastisols of particularly low viscosity which are e by way ot example for veryTast

processiify; thellerddrthpledesyraeiagabdy hﬁélié@efpﬁméii&e%@mdtﬂmﬁ@mherﬂibw iehainmost 120
mPass, BElRIRRINRNIRASL 20 0B RA RIS EIRRIK ah et AU A wilgpricular

preference ost 100 mPa*s. The Shear viscosity of the tereph c esters of the Inventi n be

specificafiRafestedair ahly iy ingr e pidalR tanhsieéasamaliakiddatend ihatgiesicoreferalblying a
articulabayeiaa) dRAIRE RLAIANE IR iNadie I aRRatiRdRIoPIhALG BT IURRT i the

invention after 10 minutesat 200C Is at most 4% by mass, preferably at most 3.5% by mass,

particuldhg gigterhigin 'a@Mﬁds’!tf@Wﬁ@@ﬁﬁ%ﬁp&\&wdﬁﬁb@@mwiﬁa&im dierhass. In
one advanadeadREEaRARIL UhBRANIAIN RE-DEIRYeNs0R B s Alakar.ARRMSICiRRBR W ow

emissions, the loss in mass of the terephthalic esters used in the 30 invention a s at
200Q is 82ehosesedByinthEerpreierdsigraomesensin kemissscpaiticdinapasristesiprg &f most 2.6% by
mass anguili PAIKAUIAR REFIRIBBRA b MR TPt ' i ecifically
influencecygnd/or gm(;just%d via the selec ion%%t eéi%r%@?%%—\{?sﬁ ﬁﬁe%?n?ﬁ%’%gﬁmﬁpalso in

particuldfampliresdrestchterddlisareniyierashaivnaey naleny ippsmbidarastgrecciiiplaestong. The
(liquid) deRgity of Hee tereRRIRRRSIEEHIGRSLID She IRSPRYG M SIStV Msansoianpscilating

U-tube (for purity of at least 99.7 area % according to GC analysis and a temperature of 20C) is at

least 0.968% §L3A0 P RERMELIPRAKIZE D O dyRafiEarrimxitiZee RoxBIpibe el @P®I8igeem3 and
with parfiyles Prsfesaas,Aldrash-94R0-erathA0iRg e RYY ANSRARRUS §rBRp4imens: dh diguid) density

of the terephthalic esters used in the invention, deterimined by means of an oscillating U-tube 10 (for

purity oféiPlBase0d. 2larealiy hesmemtgsiorrfesaily §i8\una BaehTpta didreashonaipsindast 0.9700
g/cm3, piRlaraRhRtIPaRt QY NS a RtICREL O IR B NI BF LA AR §/SHS RSl -

particular preference at least 0.9730 g/cm3. The density of the terephthalic esters of the invention can
be specﬁ T?%Fdjusted by using, for the production of the same, isomeric nonyl alcohols of particular
(average) degree of 15 branching. The composition of the invention can be produced in various ways.
However, the composition is generally produced via intensive mixing of all of the components in a

suitdble WikiPgrteHiRierrafreadimiben s mterafegh bR iaNsNHaN s i Getunbihaaleas also:
"Handbogigrionavb ERtBY NG cBsp RS et Ge0ns; New Jersey (US) 2008)).

In one particular embodiment, at least one of the additional plasticizers used in the
composition of the invention and reducing processing temperature is a trialkyl

25 trimellitate. It is preferable that the said trialkyl trimeliitate has ester side chains having
from 4 to 8 carbon atoms, where the ester groups can either have the same number of
carbon atoms or can differ from one another in their number of carbon atoms. At least
one of the ester groups present particularly preferably is a group having at most 7
carbon atoms per ester group, and with particular preference is a group having at most

30 6 carbon atoms and very particularly preferably is a group having at most 5 carbon

atoms.



The composition of the invention can be used for producing semifinished products, finished products,
mouldings and/or other products. It is particularly preferable that 25 these compositions of the
invention comprise at least one polymer selected from the group of polyvinyl chloride, polyvinylidene
chloride,,@m thereof. Examples of (fingl) products that may b i S,
foils, tarpaulins an(?/ E?:%%?esd textiles. In one preferred 'embodiment, the com&gﬁ@rﬁ?ﬁgﬁﬁ\%ﬁbn is
used 30 for producing a transparent top coat (transparent outer layer) of a floor covering. The
productg | '%ﬁ%&%ﬁ%%&% %ﬁéﬁ?%ﬂé%&‘i%é“ !&%%{88%8‘5%18%“%‘%%‘?28 AR %QP\'X%“ the
composition to a substrate or another polymer layer and finally subjecting the composition to thermal
processiERipesitith eXpbsuryestinaranal mibigiy\eryoskshivatieypSurisiraiesatidi kghadipatediare
materials, pécfgrr%]@ - lai . text of NOR-woven
webs. Hovv\esever, the sttﬂ)%{r[g%;%/a&:r? %m;%gﬁ%&%ﬁ@%%%%ﬁ@ §&p§}% eﬁsé‘%ﬁr#v ﬁﬁ%hl{tgégresultant
moulding&rtwmiatams bane mereagdindhprsier giespsabstritbsrdaavbdimeatahstripsobeelafase paper
(Dupgex is al i f [ i Hﬁﬁgy irelv o t(=
pregelIeé%%%?%éﬁén?ﬁ%ﬁe@%ﬁﬁ%gg gj@?ﬁgﬁtﬁﬁ mlgslllllgﬁlln palrti'?:?;?zarr?hgenp'glréél?crﬁggﬁfte egc{:]ase of

cushion @iy Pfithese@iaer fnowps witsentreadicuadympeiesaly & @it dieyeratisbist &lso then

optional i i [ ssi I ns of
o omboE R e S B el B IR & o
gelling turpibgBrideans anbven; ordisgianierefeealblyds maneuws tyicsnap osiiirbafatimmvention
applied t i i i with the. ris briefly
introduc%gb%'l%lgﬁ%ﬁ%@ﬁ%ﬁ%ﬁgg&gﬁg g%j}or@éﬁ%@?%%é%gﬂe%%\ﬁg)gg}%gg;a%%@ composition.
Typl€al processing temperatures (gelling temperatures) are in the range from 130 to 280C, preferably
in the ra ' rti L d other
preferregggﬁg%@%rl}g r%&z%é %10%1@858 q}é%o%t@al%ﬁ%%}gérﬁ tLﬁlg Oqtfjngl%g{@ﬁgﬁg '?%%ﬂ%ﬁ? %%ggq'lgriﬂa?en
prefe_rre@Qﬁm%Hi@ﬂ gél_ﬂff@,ifthi@ftf@ﬁ posl 66 isingaReerastecGlstnRaetiienisdiginikyl temperatures for
a periodigfimRSLRIN R Rral ik e et oAl T RS LPe Berlgd plheat
treatment here can be adjusted, in the case of continuously operating processes, via the fength of the
gelling t@ﬁm@fr@méép&a@a@bmm@m snshee agatar|sriehigrgeospmpanitithpabees theough the
same. TardempriabsraatiineRanded an'ndealdheana ORRISHMEAND AR LAR] be
specifically adjusted by way of the proportion of other plasticizers, in particular those which reduce
processiti§iesn fdrigast CaRPEIBE Byiaagrot R nEtRedt Radishiaalicnsefersilitiseagrentidmadnge said

other PlagliFiaers edfbBiPABAR Gdrubiaysisiama A BaaRa el Brfallyidualiavgia s generaly

first fixed by what is known as pregelling of the applied plastisol at one temperature,”and'then further
layers cA@¥iaGppleasichearafbataemasts Yelvapeis shlisteierelylimg proveskaviograed out at a

righer lefpe seLdhimBrICoi8 fRNAsa R ASCHe & HDSIRIYIdIeHAERIAIINAA g outer

layer. The final layer comprise the compositions of the invent .g. a transparent top coat) can

be ffllovicaRf¥ligrepatinals sdalserb entrhteraphbaateldivih ulvt lerephtpaiatrordi(Gsing
isocyanateeAINNAPIRIRARIR ARG %@dy%hﬁn@nﬁ?e@rbaﬂma%%}nmrk q%?%@ﬁ%}g.that y

invention over the prior art is that the permanence of the mixture used is dly b
diisononyl terephthalate alone. When the gelled polymer film which comprises the compositions of the

inventiofjs,stareg &shw%s@(aérﬁ%aw&wé\@é%&qtmv@m%aaesﬁmaf&é&ﬁi@#@ﬁ%ﬁ% &0 by

mass, preferably less than 8% by mass, particularly preferably less than 6% by mass 20 and with
particuldfpraresdife & daanayemionArhEed api REPEERFRS teeparalys it aatialkybesteiaf 10% by
mass, PsfeistixRRRIBaMBYGIRY BRSHRALICARS WrBISfa DY &ﬁg&a%eté%bx maseandua.
particular preference less than 4% by mass. In one preferred embodiment after the'gelled polymer film

which céterieesthe agrhdbiitvieiespiie iRgtitis tindyberdlaieranativatbernatelhgs gs8aC, water
storptigﬁésc%éﬁ%shg@i@&‘f@ﬂ@aﬁ%W@J@W&h@%ﬂ&%%@ﬁ%ﬁe@@r'@?&ﬁm after drying

either have the same number of carbon atoms or can differ from one another in their

number of carbon atoms. At least one of the ester groups present particularly preferably
30 s a group having at most 8 carbon atoms per ester group, and with particular

preference is a group having at most 7 carbon atoms and very particularly preferably is

a group having at most 6 carbon atoms. in particular, at least one of the dialkyl



simultaneously at most 1% by mass, preferably at most 0.5% by mass. As far as any possible bloom
or bleed is concerned, no visible migration out of the gelled polymer film which comprises the
compositions of the invention can be found after storage at 30C for 4 weeks. 30 chloride (PVDC),
polyacr)({@@QOiw@éWQr polymethyl methacrylate{PMMA), polyalkyl met ﬁa@éﬁ’w@,‘
fluoropolymers, in particular polyvinylidene fluoride (PVDF), polytetrafluoroethylene (PTFE), po?yvinyl
acetate (PVACc), polyvinyl alcohol (PVA), polyvinyl acetals, in particular polyvinyl butyral (PVB),

polysty@”&d?%&%}‘?éaiéar% Fé%‘oaﬁé’é’éyé%eﬁ%@wﬁé@@r@@\%ﬁ%% e&‘ﬁrﬂ%@%& 17

acrylonitrile-styrene-acrylate copolymers (A/S/A), styrene-acrylonitrile copolymers (S

acrylonigfiediigxangrisyferiro digidim et <CHAlP BRXADARERe Hulddidyicl hyepple taeiv eapbgirers (ABS),

styrenealeic ANNHIISEABAMTE S RINS - ShHRRSARINAE GRS ERRON RN, Polyolefins, in
particular polyethylene (PE) or polypropyléne (PP), thermoplastic o polyoletins (TP0),
polyeth;ﬂlé@légmﬁfm%%te copolymers (EVA), polycarbonates, polyethylene terephthalate (PET),
polybutylene terephthalate (PBT), polyoxymethylene (POM), polyamide (PA), polyethylene glycol
(PEG), polyurethane (PU), thermoplastic polyurethane (TPU), polysulphides (PSu), biopolymers, in
particulah goigtheticatieyRr Ay perimerbaluagsiccas C{ MBI dpBIghat RIRglaieers asiad Y,

polyestelosigidhid® elcseab seliosderiis.narisyanaliRodlUose iEegtpicelulose

(EC), cellulose acetate (CA), cellulose acetate/bLé%rate (CAB), rubber or silicones, and also mixtures

or copoRRibEsisrith erateiaityen Bhirredqidrigatas dne atPRERRURSIRarfAaHT DEisfrihanslietaticthese
COMPOSHIONS, AR, EMfe AN an /ot WRaNRES BARFELALRIBNER%M L PIORYBRG-OR Hydadiene,

on vinyl acetate, on glycidyl acrylate, on glycidyl 20 methacrylate, on methacrylates, on acrylates, or

on drylaser dunedipaceinae S Ralinia ! 5ALRE. & the B aier e tayYegter ol thgdatiabieties of
branched,QE U aache$AlEORAIR *&%YH&{:WB{B%S £aPRERRIRY SIGRee ACpAapLrie;gr cyclic

olefins. 25 It Is assumed that, even if no farther etai?s were given, a person Skl%d in the art can make

very exterfffiabisetbptibeasaiseaicnigbastermespetendde mriomiavio af@exatphis eadtierefore
to be i”@F&*&%?Qr’iﬂ%ﬁb’ur@ﬁ&%?ﬁf@&ﬁép@@Bégréa%ﬂgiﬁﬁel!ﬁiBl)'e”r%as%ﬂi%‘:fﬁﬁHE‘r“claWB‘f%'}Bérr‘\ any way

limiting. The present invention is explained in more detail below by using examples. Alternative

embodi®ents oF thaprifientrianr Ahee iBdhaiamenhelHisgteraieies. Aieastiens of
Det%g mipafigatef BHsRhd B%@HH%@HESJ&&&B%?&@?QHEPQ 5 RIGPHASH H\IMREES 1#f Cipalsing a

"6890N" GC 5 machine from Agilent Technologies and a DB-5 column (fength: 20 m, internal diameter:
0.25 mriAi9MAS BRAGRIES orosRyAnasiRITticelanmisfarRnas dnfedtipiBvite Rictepstinder the

following GeRATIAREONeR WIS {RTBRIANES: -0 whB0A! 8RS : fing
rate from 150 to 300C: 10 I‘?ﬂn (2? Isothg?%nal: iO min. atagog?: (%) Hgﬁrﬁgﬁ%ﬁ%tﬁoc 25

K/min. TBtapriAHIAL fileastanmolibsirstesapRIag RiesTanfdetRA ik s oolesphiv atiiearo: 1 15
Split flowr&%&&%kr@mﬂﬁ%ﬁg@t s 1124 Safbion BtdrRTIBFeIam BIE b PHBI Gl RarBlime: 3

microlitres Detector temperature: 350CCombustion gas: Hydrogen Hydrogen flow rate: 40 ml/min.Air

flowtat@t@ms nANAiR 2P Makk R e e il moRiovied Roa@lfMsa_nd sviHl Raitiqargyeference
chromaiggrasas PRIABSH alsneyalyaicd manikialy, gaaiestcyaidbéiiment at least one of the

ester groups present is an acetyl group (i.e. an acetic ester). In another particular

embodiment, at least one of the glyceroi esters used is a glycerol triacetate.

25 In another particular embodiment, at least one of the additional plasticizers used in the
composition of the invention and reducing processing temperature is a citric triester
having a free or carboxylated OH group. The ester groups here can also be of either
aliphatic or aromatic structure. Particular preference is given to a trialkyl citrate having a
carboxylated OH group. The said trialky! citrate preferably has ester side chains having

30 from 1 to 9 carbon atoms, and here again the ester groups can either have the same
number of carbon atoms or can differ from one another in their number of carbon atoms.

At least one of the ester groups present particularly preferably is a group having at most



comparative substances (di(isononyl) orthophthalate / DINP, di(isononyl) terephthalate / DINT), and
purity is stated in area per cent. Because the final contents of target 25 substance are high at > 99.7%,
the probable error due to lack of calibration for the respective sample substance is small. 2.

Determiw@pmg@%{%ﬁg branching The degreqé)f branching of the estggﬁﬁgggﬂ /&638 mined

by means of ectroscopy, using the method described in detail above. ~3: ermination of
APHA colour index The colour index of the esters produced was determined to DIN EN ISO 6271-2.

4. Deter |qﬂ§:8 Sity 5 ity _of th rs pr etermined at 20C by means of
an oscillgllng ﬁ%@ﬁ)@ I{[ g%ég‘ﬁ? hg%cﬁyﬁ%ﬁsé%@%%qa |or?eo\pg%% Ir%uérrr‘%)%ru ?ﬁ‘eagg} i%mber of
the estersqubduesbonastoeie @nihedno RicEg @ reiaably issa Deteyriaaiing atf wasd 7 ccarizon The

w i > i +257.
Determia o e At e B s B SRR

shear viScosity) of the esters produced was
determiriadybyoeivigiti#tay siaMERICIcetyiniinatear thiicZBapyhegadyietiesgstem (DIN 25 mm) in
rotat'gon mode by the following method: 20 Ester and measurement system were first controlled to a
temperature of 20C, and then the following procedures were activated by the "Rheoplus” software: 1.
Preshealt & pogerablerthaidhied aiiwbywsraass i additionsd plistczerordkidiiarerdeetoanchiehich

stabilizafion with respect to any. thi ' ﬁeaq 5{}@@( [ ir ] ature
distributﬁ)r(l{g‘:l %N%)A (fecgrgagr% _sﬁtg?ﬁ%tgﬁ t;()}r(gzii e, ?té?ﬁg a g%ﬁg @%@%E%ﬁ&%%ﬁgl‘%ﬁ@% ivided into a
logarithriy evies wighezensieps axen Warerieliwirangss fom HuiGtord 9 Bquedfitatiod didNewtonian
behavioy).3Q. £ eﬁegnyfa.ﬂoppj lass. of atelev u ss of mass at 200C from
the esters produce% was eterniined8 wit ’tﬁe a%'oﬁ a M%It%%rﬁ %{e?ogen &ﬁtta&r%ljB%S). Measurement
parafheters set were as follows: 5 Temperature profile: Constant 200C Measured value recording: 30 s
MeasuremeAhEBR:, HUBABHIER SPRETHRRMIGh can by way of example be plastisols. It is

further preferable that the composition comprises a suspension PVC, bulk PVC,

suspension PVC, microsuspension PVC or emuision PVC. Ht is particularly preferable

that at least one of the PVC polymers present in the composition of the invention is a

15 microsuspension PVC or an emulsion PVC. It is very particularly preferable that the
composition of the invention comprises a PVC of which the molecular weight stated as

K value (Fikentscher constant) is from 60 to 90 and particularly preferably from 65 to 85.

The composition can moreover preferably comprise additives which in particular have
20 been selected from the group consisting of fillers/reinforcing agents, pigments, matting
agents, heat stabilizers, antioxidants, UV stabilizers, costabilizers, solvents, viscosity
regulators, deaerating agents, flame retardants, adhesion promoters and processing

aids or process aids (e.g. lubricants).

25 The heat stabilizers neutralize inter alia hydrochloric acid eliminated during and/or after
processing of the PVC, and inhibit or delay thermal degradation of the polymer. Any of
the usual PVC stabilizers in solid or liquid form can be used as heat stabilizers, for
example those based on Ca/Zn, Ba/Zn, Pb, Sn or on organic compounds (OBS), and it
is also possible to use acid-binding phyliosilicates, such as hydrotalcite. The mixtures of

30 the invention can in particular have heat stabilizer content of from 0.5 to 10, preferably
from 1 to 5, particularly preferably from 1.5 to 4, parts by mass per 100 parts by mass of
polymer.



to The measurement process used disposable aluminium dishes (Mettler) and an HS 1 fibre filter
(glass non-woven from Mettler). After stabilization and taring of the balance, the specimens (5 g) were
uniformly distributed on the fibre filter with the aid of a disposable pipette, and the measurement

processwé%@%g}»fr% determinations were carrliqd out for each specimg@;‘%@ﬁﬁm@ﬁﬁ 10

values were average e final is measured value after 10 min is stated as "Loss of ma

minutes at 200C". 9. DSC analysis method, determination of enthalpy of fusion Enthalpy of fusion and
glass transition temperature were determined by differential calorimetry (DSC) to DIN 51007
(temperature range from - 100C to + 200C) from the 20 first heating curve at a heating rate of 10
K/min. Befereghalin@ossibladat pgeecebal theedpreimneas aestabiizies tyith pieslisigiegraffetirdment

equipment s Ak B delestas e BRaliogals stefo e AASUTENIEL AR Caisthouunder

nitrogen as inert gas. The inflection point of the heat rve is°taken as the glass transition
temperdiﬂﬁ@@émaﬂb?ﬁﬁxiﬁmiﬁﬁ@téﬂinined via integration of the peak area(s), by 25 using software
in the equipment. 10. Determination of plastisol viscosity The viscosity of the PVC plastisols was
measured using a Physica MCR 101 (AntonPaar) with '73" measurement system (DIN 25 mm) in
rotation hisdardipiidamalfoRingsoenailicubTiaaptesuducivad aaiicrlnsyemvess e fuas-weidical
spatula ixag CRULRIET, e oegjggfﬁﬂ g g suged
isotherm%mgazgﬁc. he proceﬁ%éaagﬁg%g%%fing the mi%:eﬂﬁgnétxv%ﬁga?g (Sﬁ?ﬁl’: é?ll’ 1I;Or'éshear

at 100 sexdpriepéaaning sdabigigrmpiasaswil hguseadesigals proshaesdo Rerieviasrapiierialen with
respect Q- AReHIXQEonieLifeqls thdamHaSfInds A REGASIAY Sb&é}_rgatgt%{)ﬂfﬂsré@@leqﬁ; 00 s-1

and ending at 0.1 s-1, divided into a logarithmic series with 30 steps each with measurement point

durilioréidesedon@serotthe RlresphdafentdVereafiasshans (unfss othpditsyharenhenteesout
after 24 %BF&?@%@(?@%%%&%I@?%& Enﬁr@ﬂﬁtiémﬂ@@%ﬁ%ﬁ%aé%iﬂQﬁfé%?%se in

measurements. 15 11. Determination of gelling rate The gelling behaviour of the plastisols was studied

in a Phy$ie£aaegitions etéhttivenibieaiinlha praeisegd RYevar o saRpliedpsttangioes)of
operated/ith shRalIaHRGS CRBIS!: Al AsiteBRIdAMPeafAikie £o8H9L hRrdW RS atirghed t?db‘@z.

equipment in order to optimize heat distribution. 20 Measurément parameters: Mode:Temperature
gradient@enssaiankohrstiexidarim i tdiapaistures 2idhadavasiperisuadvasiogezsiabashgestling
rate:s5 KiminAschiptiagdeeqiieReasiP B e & Biameofle H%@,%E!taﬁacgéﬁguhaw%?&%%?gai 10
1/s Number of measurement points: 63 Measurement point duration: 0.5 min '

most 6 parts by mass and with particular preference from 0.01 to 5 parts by mass per

100 parts by mass of polymer.

Pigments that can be used for the purposes of the present invention are either inorganic

20 or organic pigments. Examples of inorganic pigments are TiO;, CdS, CoO/AlLO3, Cr0s5.
Examples of known organic pigments are azo dyes, phthalocyanine pigments, dioxazine
pigments, industrial carbon black, and also aniline pigments. It is also possible o use
special-effect pigments, e.g. those based on mica or on synthetic substrates. The
content of pigments is advantageously at most 10 parts by mass, preferably from 0.01

25 to 8 parts by mass, pariiculariy preferably from 0.1 to 5 parts by mass per 100 parts by
mass of polymer.

Viscosity regulators can bring about either a general lowering of paste/plastisol viscosity
(viscosity-lowering reagents and, respectively, additives) or can alter the behaviour of
30 the viscosity (curve) as a function of shear rate. Viscosity-lowering reagents that can be
used are aliphatic or aromatic hydrocarbons, and also carboxylic acid derivatives, for
example 2.24-trimethyl-1,3-pentanediol diisobutyrate, which is known as TXIB



30No automatic gap adjustment Constant measurement point duration Gap width 0.5 mm
Measurement method: A spatula was used to apply a drop of the plastisol formulation to be tested,
free from air bubbles, to the lower plate of the measurement system. Care was taken here to ensure 5

that song&glzﬁji%bggg%exude uniformly out of the:I 51easurement system_igom%%%q&g%?@ﬂg mm

overall) e measurement system had been closed. The temperature
positioned over the specimen and the measurement was started. The "complex viscosity" of the

plastisol was, determined as _a. function.of temperature, The onset of the,gelling process was
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perp&dﬁ%ﬁ%ﬁ%&%@?ﬁ%ﬁ%ﬁ@# %%o%?n@gss%n%ﬁéﬁﬁé& 20 Yellowness index (YD 1925 index) is

a measure of yellow discoloration of a test specimen. "Spectro Guide" equipment from Byk-Gardner

was usegd: r asur t._,A.white refer til e karound_ for the colour
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specimens an re evaluated automatic
by way of example in "Handbook of Vinyl Formulating” (Editor: R.F.Grossman; J.Wiley &

Sons; New Jersey (US) 2008). The amounts of fillers used in the compositions of the
invention are advantageously at most 150 parts by mass, preferably at most 120,
particularly preferably at most 100 and with particular preference at most 80 parts by
20 mass per 100 parts by mass of polymer. In one advantageous embodiment, the total
proportion of the fillers used in the formulation of the invention is at most 90 parts by
mass, preferably at most 80, particularly preferably at most 70 and with particular

preference from 1 to 60 parts by mass per 100 parts by mass of polymer.

25 The invention further provides the use of the composition of the invention for, or for

producing, floor coverings, wall coverings (e.g. wallpapers), tarpaulins or coated textiles.

The invention moreover further provides a floor covering comprising the composition of
the invention, a wall covering (e.g. a wallpaper) comprising the composition of the
30 invention, a tarpaulin comprising the composition of the invention or a coated textile

comprising the composition of the invention.



15. Determination of water absorption and loss of mass via storage in water at 30C Water absorption
and leaching behaviour (= loss of mass due to storage in water) are 5 two essential criteria for
assessing the quality of plastics floor coverings and also of coated textiles, e.g. tarpaulins. If a plastics
floor ab%@szmlg};b(giwliagge amounts of water, thi%@sults in alteration first#/daff/@g W@é@éﬁf the
material and secondly also of its appearance (an example being haze). High water absorption is
therefore generally undesirable. Leaching behaviour is an additional criterion for the permanence of
the io fogmulag tiﬂH%‘B |G diti ' (eS¢l icular ilizegs, and to
plasticizzpsga?r]? /%r co stituen?éHt%%%gﬁ{ éﬁ?g z%?‘e(% %E%%El?ﬁ %pggn@e%{%ﬂ%ﬁhg fﬁ%@gﬁj l#éfglﬁ%tion

const_ituérﬁs@mfﬂmﬁéq&dsiﬂbﬁﬂ%td@dwarwﬁﬁbéw iﬁﬁmﬁWH@@HW_W@[QBB@@@@‘tﬁﬁﬁé?mﬁfﬁ'ﬁdsbut
also lifetimeabie flaan OMRING;dl NG deR! s%emm&%gsegfcqg@g@%gﬁjﬁq%lyrﬂgﬁg%%}(@&C, 2

min.) from which 15 circles of suitable size (diameter for exampl ) been cut out. Prior to

storage irenggstetiticaien siWeregidheliaestasdiapdngoatsyinmaieks avbicdybippe deaittitRssiSeant
(KC-Tro I injtiatweight. (ingQi i : i fo.1
g it R R e SR A W A F e

system &adifilciihvARRIGHRte PReren N lawRBdEDTass cCDRNEHNR te oolidy B atisenasimert

GmbH) @FJpFIﬁ%’a?@r%%S”é@ff‘éﬁﬂE&i%38ﬁe%§[5?ﬁrﬁéli£agt‘?o‘?p?ﬁ5“§§bb‘8@ﬂﬁ H%E%s@?é%ﬁ%l f the

water, and were kept in continuous motion. After the storage process, the circles were removed from
the vv_atenr@mra,wé@@ﬁ@ mz@hr@j_c(aW@ﬁpﬁ@mawggx@)ﬂmﬁ&mswpﬂmw&@t_éalwfasﬂémﬁﬁwaking
e leRa{ipRla 'MdelRpe ol MEIGTA ShiaREINN B8R BROLEASITIRIES dfiGaErlgP were

again stored at 25C for 24 hours in a desiccator equipped with a desiccant (KC-Trockenperle

another GiephitpRtagheieadartisuacyrdaiiamivl ooRgoing Nikes WeighEyesikrangnormiels of
mass SL&%?&WH&J@ W@&éﬂé@éé@éﬂé@é@réﬂ'@ﬁﬂé&'@f HHiRrengedram the NoRIGLWRIght4139

Example 1. Production of the terephthalic esters 1.1 Production of diisononyl terephthalate (DINT)
from ter&pﬁtﬁéﬁ_acaaéicﬁmdngaﬁaﬁhﬁm%% @Wﬂiﬁ—@%th?ﬂk{ﬁmftﬁé whishibayesasigasee of
terephiigls RRIAJSIONE A0 IEN Kol S 8MIRT RO BUDEITRBAIR LSTIRERANET ighnsg
Matthey CatalystS) and 1440 g of an isononanol (Evonik OXENO GmbH) produced by way of the
OCTOL vtk 8 Jawedgssaa simtrin ehiagdinpadigilars afreg mRRe ik Wee Mg aciegige of
SUPEIPOBRShRIAPSITAEMARSE £ENARTAEH SHIHERINUNRIAG-EBLEsHORRYMN WARLARE theraImeter,

and the mixture was esterified as far as 240C. After 8.5 hours, the réaction’had ended. The excess
alcohol @éailgHlg idnvetnevawepyetisfigtion ad fiiethyberandk 1ThmbdatiEfe prpeedeiRapaierizooled

10 80C ayhPfidtERl|SthiEHRSEHRY Q)& A9 RIERETIEY BYJHaRMEWRRHSNAQ A P IiiRR. Steam
distillation was then carried out at a temperature of 180C and at a pressure of from 20 to 5 mbar. The
mixture was then cooled to 130C and dried at 5 mbar at this temperature. After cooling to < 100C, the

mixture wigs ﬂts%grcéémeH&mmésqigéaeHiEﬁé #ﬁ@%@ﬁ@@f@%ﬂ&%ﬁ%ﬁ}%@ \faﬁﬁq@'DB%P GC
was 99.9%. 1.2 Production of diisononyl terephthalate (DINT? from dimet al@terephthalate (DMT) and

isor8natfol IR EsrBiak IRBRBIEHBRIgIIRE thviartifiRTentis | SaicdimetRyPefebhthalate / DMT
(0)(xynova), 1.16 g of tetrabutyl orthotitanate 20 (Vertec TNBT, Johnson Matthey Catalysts) and

initially 57639 of the total of 1440 g of isononanol (Evonik OXENO GmbH) were used as initial charge
in a 4 litre sfirred@YsRaven AidemsiPnsrigipssittpreiiuirtwe WS Mulbefisfuhsatiagerve

immersed tubeJsPPRIRGHBIAAGIANE HOCTT MG RimbReARINUTE ES-BIOWbahRE RsteItncSHTHAA, Nt
no residual solid was visible. Heating was continued until the reflux divider produced 25 methanol. The
reflux divider wakiBgjBstedthipenesaiay as to keep the overhead temperature constant at about 65C.

Stagting at @botioigroperaiifiabe wtforiierpRainingsaleabalenas addadslowkinsush a

way as to keep the temperature in the flask constant and maintain adequate reflux. From time to time,

a specimen wal8 SfudRRPBYIHERN &t Belonna dreeReIAHIE P htAHe esaterandrlemyifidofonyl 30
terephthalate coatgativaye AeferapRask Bie rensesiarilieatiniosrssurarissminalrg when methyl

isononyl terephthalate content was < 0.2 area % (GC). The work-up was analogous to the work-up
described in EXX{ifpRsiyaptageous embodiment, in particular when the intention is to use the
plastisols to produce mouldings, semifinished products or, respectively, finished
30 products with particularly good low-temperature flexibility, at least one of the

glass transition temperatures detected in the abovementioned DSC



1.3 Production of diisononyl terephthalate (DINT) from terephthalic acid and isononanol from
ExxonMobil (in the invention) 830 g of terephthalic acid (Sigma Aldrich Co.), 2.08 g of tetrabutyl
orthotitanate (Vertec 5 TNBT, Johnson Matthey Catalysts) and 1728 g of an isononanol (Exxal 9,

Exxon j /' %groduced by way of the poingas process were usegé%}ﬁﬂ%?'?%g@d?? 4 litre
i [ ed

stirred flask with water separator and superposed high-performance condenser, stirrer, immers

tube, dropping funnel and thermometer, and the mixture was esterified at 245C. After 10.5 hours, the
reaction had ended. Th e | wa ' oyed by-distillati nd 34mbar. The
mixture was then cooreg1 %ﬁgogﬁ%%ugal?zéenﬁ%s}%%ﬁ ?2 r}é]?l ofb'gsl % @f@%&h@%&g aq'{;%oaljs
NaOH solutionpStécutadispiatirahindeten Bfledodtwitt pemicotatureetsresoe belowt-835@ssure of

f 20t T [ [ thi i
100 fitorca, TR A g e oA G B D o
diisononvl terejshtheldes i beating cmruer dplat diernsoedne nrthie| cruhiparatvatesampR)BE;

analpgy with Exa . q{zf'“ NEST: E?&Ei instead of the isononanol, was esterified
with terephthalﬁ: g%:?.lasange\}vnggke ug'ggfgggxlbed?ﬁg@ﬁe. §g"product, 20 which according to GC had

> 99.8% ester content (purity), solidified on cooling to room temperature. 1.5 Production of diisononyl

terepht nter | [ d.3.5, 3 1ri lye e). By
analogy e P GRSy
esterified@ythfttrepisissiioncit thedlvenedopre tridcvded Bisdhe. SsErdipatdnqrodsiss, acdbrling to

GC had z-2%6%, E %’(QHgt(\ég,téH)f'g'{ é@fé’éﬁ‘g to room temperature. 1.6 Production of
diisononyl terepht%?éﬁgte DINT) from tereth%eEﬁb:cgtl , Isononanol and 3,5,5-trimethylhexanol
(coMiparative example) 10 166 g of terephthalic acid (Sigma Aldrich Co.), 0.10 g of tetrabutyl

orthotitapate (siiea HRdvidannsanMathax Caialieralaniag alsehel gibieeimadaal g%gagf an

isononanol (Exxal 9, ExxonMobil Chemicals) produced by way of the polygas process an 7 g of

3,5,5-triﬁ@ﬂ@l‘?@%ﬁrﬁ§h{@ﬂ@@%tﬂﬁfﬁ@‘e® d@@q rionttieetelrgeciralziee plastadlaskroducadter
separat%tﬁ'QEQOSffm@@Qﬁ%Caﬂgeag\sﬂﬁarﬁemspHﬁ%%%ﬁz{a%@ﬁ%%ge%é%ﬂﬂﬁ'mdéggéiﬁgmem

and were esterified as far as 240C. After 10.5 hours, the reaction ha . The'stirre sk was

then attddifeghod Cissasibal@dviaiel diedareniitialicapgtere exessialoshorapkiorisovkmbpt
distjjatiqu s W%}%@&&aﬁﬁ AL The mi%tdll*@% W%%iqﬁlﬁarf?%@eﬁ%ﬁﬁca’f‘%%?w%'i@%@'a“éi“g 1

ml of a 10% strength by mass aqueous NaOH solution. The mixture was then purified via 20 passage

of nitrogafd(wiippaiticplar Prefapenaturd BIoBISGAPa Sresane Gidvaniaigao Usernhirdireaphsnhen
cooled teﬁ@&a@%eﬂqﬂ@ﬁrﬁénﬂmﬁsawfmgnmﬂgyﬁse&doﬁ@%@ggg@tﬁBﬂﬁ&JQ@g\yﬁﬂme

resultant ester content (purity) was 99.98% according to GC. 25 ion of diiso
terephtriatsYiEANS ) Fyorete RiphtaENlade, vssndaahbresrpsinm-thmetaanaieensinahdtnGention)

166 g Oftﬁ%r?Q?HBﬁ%HéﬂSi%é@Egﬂ?séﬁdﬁW'ﬂq@qananBﬂ Rf mtrgBQM %tmﬁ%?ﬁ{ﬁ\ﬁggf%%@m

Johnson Matthey Catalysts) and an alcohol mixture made of 83 g of an isono

ExxénMbH tlaifeRaitiswatyde sprablyAtineasslygadfracssygovwiiu padieytsr preference at
3,5,5-tripg iRy aeh O RA GalH)weseilyser he IRiHahAliRS RRR 'Efeh%"ilﬁ%ﬂﬁétﬂ iR yater

separator, high-performance condenser, stirrer, immersed tube, dropping funnel and thermometer, and
were es ralvadiysiado/iafibe LSS, Havirsieheiedetiivrhall Hirle@nTe elilssiritiik nerythen

attached, iaf SHAISKS; r@%%ﬁﬁﬂﬂldﬁ%%@@j%g?é@éhﬁm Icohol was removed by distillation

as far as 190C and < T mbar. The mixture Was then cooled to 80C and neutralized using 1 ml of a 10%
strength by mass aqueous NaOH solution. The mixture was then purified via 5 passage of nitrogen

("strippingd ASIHMRYISUER Bid WieansiAinrastsre obsdlim R iIRveABRUERNRShAM GRYes to

130C, and dried at < 1 mbar at this temperature and, after cooling to 100C, filtered. The resultant ester
content {96 fy)svakroosisbde oraiwsy foreferably at most 3.5% by mass, particularly preferably

at most 3% by mass and with particular preference at most 2.9% by mass. In one
advantageous embodiment, in particular when the intention is to produce polymer
foams with low emissions, the loss in mass of the terephthalic esters used in the
30 invention after 10 minutes at 200°C is at most 3% by mass, preferably at most 2.8% by
mass, particularly preferably at most 2.6% by mass and with particuiar preference at

most 2.5% by mass. The loss in mass can be specifically influenced and/or adjusted via
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the selection of the constituents of the formulation, and also in particular via the

selection of diisononyl terephthalates having a particular degree of branching.

The (liquid) density of the terephthalic esters used in the invention, determined by
means of an oscillating U-tube (for purity of at least 99.7 area % according to GC
analysis and a temperature of 20°C) is at least 0.9685 g/cm?®, preferably at least 0.9690
g/em?®, particularly preferably at least 0.9695 g/cm® and with particular preference at
least 0.9700 g/icm®. In one advantageous embodiment, the (liquid) density of the
terephthalic esters used in the invention, determined by means of an oscillating U-tube
(for purity of at least 99.7 area % according to GC analysis and a temperature of 20°C),
is at least 0.9700 g/cm®, preferably at least 0.9710 g/cm?®, particularly preferably at least
0.9720 g/ocm® and with particular preference at least 0.9730 g/cm®. The density of the
terephthalic esters of the invention can be specifically adjusted by using, for the
production of the same, isomeric nonyl alcohols of particular (average) degree of

branching.

The composition of the invention can be produced in various ways. However, the
composition is generally produced via intensive mixing of all of the components in a
suitable mixing container. The components here are preferably added in succession
(see also: “Handbook of Vinyl Formulating” (Editor: R.F.Grossman; J.Wiley & Sons;
New Jersey (US) 2008)).

The composition of the invention can be used for producing semifinished products,
finished products, mouldings and/or other products. It is particularly preferable that
these compositions of the invention comprise at least one polymer selected from the

group of polyvinyl chloride, polyvinylidene chloride, and copolymers thereof.

Examples of (final) products that may be mentioned are floors, foils, tarpaulins and
coated textiles. In one preferred embodiment, the composition of the invention is used

for producing a transparent top coat (transparent outer layer) of a floor covering.
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The products made from the composition of the invention are in particular produced by
first applying the composition to a substrate or another polymer layer and finally
subjecting the composition to thermal processing (i.e. with exposure to thermal energy,

e.g. via heating).

Substrates that can be used are materials which remain durably bonded to the resultant
moulding, e.g. textile webs or non-woven webs. However, the substrates can also be
merely temporary substrates from which the resultant mouldings can in turn be
removed. Examples of these substrates can be metal strips or release paper (Duplex
paper). It is also possibie that a further, optionally already entirely or to some extent

(= pregelled) gelied polymer layer functions as substrate. This is in particular the
practice in the case of cushion-vinyl floors (CV floors), where these are composed of a
plurality of layers.

It is also then optionally possible to proceed to what is known as mechanical

embossing, for example by means of an embossing roll, to achieve profiling.

The final thermal processing takes place in what is known as a gelling tunnel, generally
an oven, through which the layer made of the composition of the invention applied on
the substrate passes, or into which the substrate provided with the layer is briefly
introduced. The final thermal processing serves for hardening (gelling) of the applied
composition. Typical processing temperatures (gelling temperatures) are in the range
from 130 to 280°C, preferably in the range from 150 to 250°C and with particular
preference in the range from 155 to 230°C, and other preferred ranges here are from
150 to 175°C, from 160 to 180°C and from 180 to 220°C. In a preferred method of
gelling, the composition is treated at the abovementioned gelling temperatures for a
period of at most 5 minutes, preferably for a period of from 0.5 to 3 minutes. The period
of heat treatment here can be adjusted, in the case of continuously operating
processes, via the length of the gelling tunnel and the speed at which the substrate

comprising the composition passes through the same.
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The temperature and time needed for the final thermal processing can in particular also
be specifically adjusted by way of the proportion of other plasticizers, in particular those
which reduce processing temperature, and aiso by way of the ratio of terephthalic esters

of the invention to the said other plasticizers.

In the case of multilayer systems, the shape of the individual layers is generally first
fixed by what is known as pregelling of the applied plastisol at one temperature, and
then further layers can be applied. Once all of the layers have been applied, the gelling
process is carried out at a higher temperature. This procedure can also be used to
transfer the desired profiling to the outer iayer. The final layer comprised by the
compositions of the invention (e.g. a transparent {op coat) can be foliowed by final
coating to seal the surface, for example with use of compositions using isocyanate-

containing binders (e.g. polyurethane).

An advantage of the compositions of the invention over the prior art is that the
permanence of the mixture used is markedly better than that of diisononyi terephthalate
alone. When the gelled polymer film which comprises the compositions of the invention
is stored in water (at 30°C), water absorption within a period of 7 days is less than 10%
by mass, preferably less than 8% by mass, particularly preferably less than 6% by mass
and with particular preference less than 4% by mass, and loss of mass after 7 days at
30°C is less than 10% by mass, preferably less than 8% by mass, particularly preferably
less than 6% by mass and with particular preference less than 4% by mass. In one
preferred embodiment after the gelled polymer film which comprises the compositions of
the invention has been stored in water for 7 days at 30°C, water absorption is at most
2% by mass, preferably at most 1.5% by mass, while loss of mass after drying is

simultaneously at most 1% by mass, preferably at most 0.5% by mass. As far as any

possible bloom or bleed is concerned, no visible migration out of the gelied polymer film
which comprises the compositions of the invention can be found after storage at 30°C

for 4 weeks,

Diisononyl terephthalate (DINT) can also be used as plasticizer in compositions of other
polymers selected from the group consisting of polyvinyl chicride (PVC), polyvinylidene
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chloride (PVDC), polyacrylates, in particular polymethyl methacrylate (PMMA), polyalky!
methacrylate (PAMA), fluoropolymers, in particular polyvinylidene fluoride (PVDF),
polytetrafiuoroethylene (PTFE), polyvinyl acetate (PVAc), polyvinyl alcohol (PVA),
polyvinyl acetals, in particular polyvinyl butyral (PVB), polystyrene polymers, in
5 particular polystyrene (PS), expandible polystyrene (EPS), acrylonitrile-styrene-acrylate
copolymers (A/S/A), styrene-acrylonitrile copolymers (S/AN), acrylonitrile-butadiene-
styrene copolymers and acrylonitrile-butadiene-styrene block copolymers (ABS),
styrene-maleic anhydride copolymers (S/MSA), styrene-methacrylic acid copolymers,
polyolefins, in particular polyethylene (PE) or polypropylene (PP), thermoplastic
10 polyolefins (TPO), polyethylene-vinyl acetate copolymers (EVA), polycarbonates,
polyethylene terephthalate (PET), polybutylene terephthalate (PBT), polyoxymethylene
(POM), polyamide (PA)}, polyethylene glycol (PEG), polyurethane (PU), thermoplastic
polyurethane (TPU), polysulphides (PSu), biopolymers, in particular polylactic acid
(PLA), polyhydroxybutyric acid (PHB), polyhydroxyvaleric acid (PHV), polyester, starch,
15 celiulose and cellulose derivatives, in particular nitroceliulose (NC), ethylcellulose (EC),
cellulose acetate (CA), cellulose acetate/butyrate (CAB), rubber or silicones, and also
mixtures or copolymers of the abovementioned polymers or monomeric units thereof. It
is preferable that these compositions comprise PVC or homo- or copolymers based on
ethylene, on propylene, on butadiene, on vinyl acetate, on glycidyl acrylate, on glycidyi
20 methacrylate, on methacrylates, on acrylates, or on acrylates or methacrylates having,
bonded at the oxygen atom of the ester group, alkyl moieties of branched or
unbranched alcohols having from 1 to 10 carbon atoms, styrene, acrylonitrile or cyclic

olefins.

25 Itis assumed that, even if no further details were given, a person skilled in the art can
make very extensive use of the above description. The preferred embodiments and
examples are therefore to be interpreted merely as descriptive disclosure and certainly
not as disclosure which is in any way limiting. The present invention is explained in
more detail below by using examples. Alternative embodiments of the present invention

30 are obtainable in analogous fashion.



a# ai a> Product (according to example) Di(n-nonyl) terephthalate (Example 1.4 / Comparative
Example) Di(nonyl) terephthalate (Example 1.1 / in the invention) Di(nonyl) terephthalate (Example 1.3
/ in the invention) Di(3,5,5-trimethylhexyl) terephthalate (Example 1.5 / Comparative Example)

Di(nony\}\{tg @é xample 1.7 / in the inventjgn) Di(nonyl) terephth @g@ I

Compara ivegg?kg}rgp e%_/(gi(isononyl) phthalate, VE%%NOLO 9, Evonik Oxeno? m @rér?g]aﬁr%tive
Example) Unlike the current standard plasticizer diisononyl (ortho)phthalate, the terephthalic esters of
the invemjl%q qye markedly lower volatility (discernible from loss of mass after 10 minutes at 200C)

for the same)&um'ber of carbon atoms. When unbranched alcohol (n-nonanol; degree of branching = 0)
is used to produce the 5 terephthalic esters, the product, as would be expected, is the unbranched

1. Determination of purity

The purity of the esters produced is determined by means of GC, using a “6890N” GC
5 machine from Agilent Technologies and a DB-5 column (length: 20 m, internal diameter:

0.25 mm, film thickness 0.25 um) from J&W Scientific and a flame ionization detector,

under the foliowing conditions:

Oven starting temperature: 150°C Oven final temperature: 350°C
10 (1) Heating rate from 150 to 300°C: 10 K/min (2) Isothermal: 10 min. at 300°C

(3) Heating rate from 300 to 350°C: 25 K/min.

Total running time: 27 min.

Ingoing temperature of injection block: 300°C  Split ratio: 200:1

15 Split flow rate: 121.1 ml/min Total flow rate: 124.6 ml/min.
Carrier gas: Helium Injection volume: 3 microlitres
Detector temperature: 350°C Combustion gas: Hydrogen
Hydrogen flow rate: 40 mi/min. Air flow rate: 440 ml/min.

20 Makeup gas: Helium . Fluorites makeup gas: 45 mi/min.

The gas chromatograms obtained are evaluated manually against available
comparative substances (di(isononyl) orthophthalate / DINP, di(isononyi) terephthalate /
DINT), and purity is stated in area per cent. Because the final contents of target
25 substance are high at > 99.7%, the probable error due to lack of calibration for the

respective sample substance is small.

2. Determination of degree of branching
The degree of branching of the esters produced is determined by means of NMR
30 spectroscopy, using the method described in detail above.



terephthalate. At room temperature this is a solid, and conventional methods cannot use this to
produce a plastisol that is processable and/or has good shelf life. Even when the degree of branching
is high, about 3, as is obtained by way of example when 3,5,5-trimethylhexanol is used exclusively as
alcohol the esterification process,yith terephthalic acid, trlg %q late i lid at
room te&gpge%%%@lér’\gogfénnot then be processed ¢ szentionally. If a mixtu e&ﬁ%g E} m%%@ﬁ% and
3,5,5-trimethylhexanol is used for producing the terephthalic esters (see Examples 1.6 and 1.7), the
product%oq 'ner(rzll e isonli% PI’NM}Q gt oom tj[%ggerature, and this varies with the average degree of
branching. THe ara%ning processchere generally involves a delay, i.e. does not begin immediately
after or dinéncptherdodkixgop theeshitrrhptaniyaediarasedetaimmed twr BeMdEN {6 EStePs which do not
exhibit any melting signals when measured in DSC, and which exhibit a glass transition well below
room temperature, are considered to have the best processability, since by way of example they can
be 20 stérddkite umihesticoh aftdieersidypks at any time of year anywhere in the world, and can be
conveyegd Vi S wi t difficulty. ng h.exhibit not lass transition but .one or
moreSe mel |ﬁ§j E}égﬁsamqﬁ%%%ést é%r%@é%z{riﬂl % egr%}%?gl 'é’%%‘iﬁ%&%‘?#%@&%ﬁi%@ %b%ﬂé)vﬁgﬂ%?%na% not
generalli/Hebmrdodsded UMlE—Bdedpedd winter conditions (i.e. at temperatures extending to -20C),
because of 25 premature solidification. According to the present results, the presence or absence of
melting points depends primarily on the degree of branching of the ester groups. If the degree of
branchirfy [3etelominati botefbacis huhsbesters obtained have no melting signals in the DSC
the.rm‘?gﬁ'éf‘ 2 ﬁﬁﬂ%‘!ﬁ%‘dﬁﬁl\%‘*&%@#&y‘&'&ﬂE%%e\%%’%_%glé)éﬁiﬁ%'?o Sff@@ﬂ?go Fg‘ﬂ%‘?‘me”ta'
suitability of nonyl terephthalates for use in cOmpositions of the invention:”production of top coat
plastisols 5 The intention below is first to demonstrate the fundamental suitability of nonyl

terephthal Iff f a:m:{uing for use in the compositions of the invention, taking the
examplzé‘bzﬁa%?e?mm%{ﬁ’ fi g?ag{ g?&%ﬁqéu ad

op coat formulation w ditives. We intentionally begin here by omitting the use, as
in the inVédetio@ter otndeplaftidigces t@hiprodusadovere siteyneing tatddY, i1 dvdePérstly @@irect
demonsjratg jo,the effects of molecular branching and secondly to demonstrate performance with sole
use of the terephthalic esters of the invention in comparison with the standard plasticizer diisononyl
(ortho)phthalate (DINP). Table 2: Constitution of PVC plastisols of Example 2. [All data in parts by

mag§] 1§ P[B%?E?MIW&WB?%%&): \ﬁ;c%*s}{ﬁstolit B 7021 -Ultra 100 100 100 100 100 VESTINOLO
95 )
The intrinsic viscosity (shear viscosity) of the esters produced was determined by using
a Physia MCR 101 (Anton-Paar) with Z3 measurement system (DIN 25 mm) in rotation
mode by the following method:

20 Ester and measurement system were first controlled to a temperature of 20°C, and then

the following procedures were activated by the “Rheoplus” software:

1. Preshear at 100 s™ for a period of 80 s with no measured values recorded (in order to
achieve stabilization with respect to any thixotropic effects that may arise and io

25 improve temperature distribution).

2. A decreasing shear rate profile, starting at 500 s™ and ending at 10 5™, divided into a
logarithmic series with 20 steps each with measurement point duration of 5s
(verification of Newtonian behaviour).

30
All of the esters exhibited Newtonian flow behaviour. The viscosity values have been

stated by way of example at a shear rate of 42 s



Di(nonyl) terephthalate as in Ex. 1.1 50 Di(nonyl) terephthalate as in Ex. 1.3 50 Di(nonyl)
terephthalate as in Ex. 1.6 50 Di(nonyl) terephthalate as in Ex. 1.7 50

10

15

20

25

30

WO 2012/069278 21 PCT/EP2011/069013

8. Determination of loss of mass at elevated temperature
Loss of mass at 200°C from the esters produced was determined with the aid of a

Mettler halogen drier (HB43S). Measurement parameters set were as follows:

Temperature profile: Constant 200°C

Measured value recording: 30 s

Measurement time: 10 min

Amount of specimen: 5 g

The measurement process used disposable aluminium dishes (Mettler) and an HS 1
fibre filter (glass non-woven from Mettler). After stabilization and taring of the balance,
the specimens (5 g) were uniformly distributed on the fibre filter with the aid of a
disposable pipette, and the measurement process was started. Two determinations
were carried out for each specimen and the measured values were averaged. The final

measured value after 10 min is stated as “Loss of mass after 10 minutes at 200°C”.

9. DSC analysis method, determination of enthaipy of fusion

Enthalpy of fusion and glass transition temperature were determined by differential
calorimetry (DSC} to DIN 51007 (temperature range from — 100°C to + 200°C) from the
first heating curve at a heating rate of 10 K/min. Before the measurement process, the
specimens were cooled to —100°C in the measurement equipment used, and then
heated at the heating rate stated. The measurement was carried out under nitrogen as
inert gas. The inflection point of the heat flux curve is taken as the glass transition
temperature. Enthalpy of fusion is determined via integration of the peak area(s), by

using software in the equipment.

10. Determination of plastisol viscosity

The viscosity of the PVC plastisols was measured using a Physica MCR 101 (Anton-
Paar) with “Z3" measurement system (DIN 25 mm) in rotation mode by the following
method.



Dfapex 3933333MarkCZ 14922222 *=Comparative Example* = Esters of the invention The
substances used are explained in more detail below: VESTINOL(r) 9: diisononyl (ortho)phthalate
(DINP), plasticizer; Evonik Oxeno GmbH. Drapex 39: epoxidized soybean oil; costabilizer with

plasticizj ; ura / Galata Chemicals. 5Mark CZ 149: calcium/z} i ;(%%%w%na/
Galata g%et %@@@%ﬁastisol was produced using a Kreis VDKV30-3 disﬁls}(‘ﬁvI é?i%%lﬁeﬁén . The
liquid constituents of the formulation were weighed in a mixing beaker prior to the io solid constituents.
The mixtyre was.mixed manually with an ointment spatula until there was no remaining unwette
powdeﬁ;beesé\fn .gtﬁ'uog 5 rﬁé%%‘%@? egéztﬁgnmc gr%%g/d%{ﬁ) %1%’8%%%%3%%%’ %5%5%@%]85810 r
mixer. Tihespduirgadwasthenmogesizethasing thiapproprasasired dsstiBrrddlinm). Zhjmhgrhe

homoge .5%8[]&%%088333%3%%% BUMB as, esr%d %9 Vg&peeé%t?oﬂ vacuum in the 15 mixing vessel.

The preSsure in the mixing co rWas monitored by a’vacuum Meter (DVR 2, Vakuubrand). The
(abs.) pressure reached was below 10 mbar. The rotation rate was moreover increased from 330 rpm

to 2Q00 sp irf S inued unti t rature_on the digital display of the
oot e e B B B T AN 8 B TR oo wim
defined adleigyeistakilizhtiqulagtisolapsdahienatirfisikatrd ple adfetés foatarfagttaisg). min at a rotation
rate of 330 rpm. Once the plastisol had been produced, its temperature was immediately controlled to
25C. Example 3: 25 Determination of viscosity of top coat plastisols after 24 h of storage time (at 25C)

The visébshtideokirinlahisals gopueie isBringpt 200 e anchsnditousiny bPhyticded Cro101
(Paar'PW&é‘fﬁ%ﬁ#\‘é%@ﬁé%rwﬁhaﬁﬁog%%CSa‘%Wﬂﬁ R\rggﬁﬂ%ﬁ%ent point duration of 5 seconds.
10
The measurements were generally (unless otherwise stated) carried out after 24 h of
storage/ageing of the plastisols. The plastisois were stored at 25°C prior to the

measurements.

15 11. Determination of gelling rate
The gelling behaviour of the plastisols was studied in a Physica MCR 101 in oscillation
mode using a plate-on-plate measurement system (PP25), operated with shear-stress
control. An additional temperature-control hood was attached to the equipment in order
to optimize heat distribution.

20

Measurement parameters:

Mode: Temperature gradient (temperature profile)

Starting temperature: 25°C
Final temperature: 180°C

25 Heating/cooling rate: 5 K/min
Oscillation frequen'cy: from 4 to 0.1 Hz profile (logarithmic)
Angular frequency Omega: 10 1/s
Number of measurement points: 63
Measurement point duration: 0.5 min

30 No automatic gap adjustment
Constant measurement point duration

Gap width 0.5 mm



36 described in Analysis, point 10. Table (3) below shows the results by way of example for shear
rates 100/s, 10/s, 1/s and 0.1/s. WO 2012/06927834PCT/EP2011/069013 Table 3: Shear viscosity of
plastisols from Example 2 after 7 days of storage at 25C. WO 2012/06927835PCT/EP2011/069013

Plastiso lat] in Ex. 2 1** 2* 4** 5* Sheay,yiscosity at shear rate = S?égjg *152@ 487 12.1
n.d. 13. rggr?\%&%%% Iéat shear rate = 10/s [Pa*s?é.ZS 3.255n.d. 6 Shefr&ﬁl 9a'a %ggﬁ {zate =

1/s [Pa*s] 3.1 2.34

Measurement method:

A spatula was used to apply a drop of the plastisol formulation to be tested, free from air
bubbles, to the lower plate of the measurement system. Care was taken here to ensure

5 that some plastisol could exude uniformly out of the measurement system (not more
than about 6 mm overall) after the measurement system had been closed. The
temperature-control hood was then positioned over the specimen and the measurement
was started. The “complex viscosity” of the plastisol was determined as a function of
temperature. The onset of the gelling process was discernible via a sudden marked rise

10 in complex viscosity. The earlier the onset of this viscosity rise, the lower the processing
temperature that can be selected for the system.
Interpolation was used on the resultant measured curves to determine, for each
plastisol, the temperature at which a complex viscosity of 1000 Pa - s or, respectively,
10 000 Pa*s had been reached. In addition, a tangent method was used to determine

15 the maximum plastisol viscosity reached in this experimental system, and the
temperature from which maximum plastisol viscosity occurs was determined by

dropping a perpendicular.

12. Determination of yellowness index on foils

20 Yellowness index (YD 1925 index) is a measure of yellow discoloration of a test
specimen. “Spectro Guide” equipment from Byk-Gardner was used for colour
measurement. A white reference tile was used as background for the colour
measurements. Parameters set were as follows:
fluminant: C/2°

25 Number of measurements: 3
Display: CIE L*a*b*
Index measured: YD1925
The actual measurements were carried out at 3 different positions on the specimens
(using a plastisol doctor thickness of 200 ym for special-effect foams and smooth

30 foams). The values from the 3 measurements were averaged.

13. Determination of Shore hardness (plasticizer efficiency)



3 n.d. 3.2 Shear viscosity at shear rate = 0.1/s [Pa*s] 4.05 2.74 3.3 n.d. 3.4 ** = Comparative Example
* = Esters of the invention n.d.= not determinable The plastisol of formulation 4 (degree of branching
2.78) crystallizes during 5 storage and after 7 days is solid and no longer processable. Clearly
discerni ' case of the other specimgns are the effect of sh I rB ffect
of degre%vé?ﬁﬁﬁﬁé%ﬁgﬁ plastisol viscosity. Speci %ns having relatively t?%h@%?ﬁ 10%@(@ grﬁng
also generally give relatively high plastisol viscosity, and the viscosity difference here between low and
high shear rate in 10 principle increases with increasing d nchin he viscosity profile
exhiotod 15 1 Qe I e TSl S LRI COm AR BRI ot of the DINP
plastisolrfre atamdardit Agdiprasrtherpt Glessabilityeaitive plastisolsipsretdesne ddivis ithReefibraraear that
as the dFr%%% Rfcbrsaélﬁpin'% of tﬂ?eﬁo\%fl teere§htrhal tefrhjseeg incr%%?e he amount ?f additional
plasticizer Readed 1 order 1510 achiave thi %r&?e &Ny conaniliS ?Iff]glﬂﬁ\lnﬁgﬁ ZH&6Fis likely to be
greater. ddreiaditatibydimffdosrthpasitipnsemof diod presepeoiventitengs caddgpeaidanahergge2.5.
Exa@pl%él:u%e\kermiral%b%tof plasticizing effect or plasticizer efficiency on castings via determination of
Shore harénessa(% ore ,%(I!'iore D) Shore hardness is a measure of the softness of a test specimen.
The further a standardized needle can penetrate into the test specimen during a certain test time, the
lower th«% é‘n asured valye. T lasticizer with the highest efficiency gives the lowest Shore hardness
h

e
value for firinationRPRREitiot Lo keakitilfations are in practice often adjusted or
optimizedieaive & RadiCEAlidASashBIRSSarivRe Wi hiyRffisicRtdiatHE BRscie NRAibiS

possible to save a certain proportion of material in the formulation, thus reducing processor cost. For

determirft BB B ASAGRK AilF ke URRGeRS BREFAISHENISH dor QRR Y MERSHISIE N e @RRRINEd into
roungl canbaguradatriadesalditasshyitiay drMEtaicfiA3 R touingniuaiiiie A ghdipsdhastisols

in the moulds were then gelled 15 at 200C for 30 min in a convection oven, and removed after cooling,

and, priort8 ARYALRGAEHEMER NMaH GHTIRR P 5ES Riferebd SOSIiRBS RN HHE BRERIHBESSS the

discs wasnabgitd 2vamaterRtihireagurement was carried out as in Analysis point 13. The
hardness determination results have been collated in Table 4. 20 Table 4: Shore A & D hardness on

castings produced from top coat plastisols (as in Example 2). Plastisol formulation as in 1**



ic~(Si 4** Ex.2  Shore A 80 86 91 92 90 Shore D 25 30 35 38 36 ** = Comparative Example * =
Esters of the invention Markedly reduced plasticizer efficiency is discernible for the terephthalic
esters of 25 the invention in the present formulation in comparison with DINP (= standard). Efficiency

here is gg endent on the degree of hyanching, and the mos m ft
examplg}s§ @f[ﬁﬁjﬁg ﬁ 2@ (2) exhibits a deviation o?iéss than 10% in compE | i%ﬁ?%&g
plastisol. As previously in Example 3 for plastisol viscosity, advantages are again exhibited here for the

lasticizer efficiency, of the terephthalic esters, of the invention with low degree of pranching.
P % ge{em%namm ofe \BaEer a(iasorp ion and loss of mass \Wa storage lti)'l water%t

30°C

Water absorption and leaching behaviour (= loss of mass due to storage in water) are
5 two essential criteria for assessing the quality of plastics floor coverings and also of

coated texiiles, e.g. tarpaulins. If a plastics floor absorbs relatively large amounts of
water, this resuits in alteration firstly of the properties of the material and secondly also
of its appearance (an example being haze). High water absorption is therefore generally
undesirable. L.eaching behaviour is an additional criterion for the permanence of the

to  formulation constituents under service conditions. This applies in particular to
stabilizers, and to plasticizers and/or constituents thereof, since a reduction in the
concentration of the said formulation constituents within the plastics floor can drastically
impair not only the properties of the material but also lifetime of the floor covering.
The test specimens used comprised gelled polymer films (200°C, 2 min.) from which

15 circles of suitable size (diameter for example 3 cm) had been cut out. Prior to storage in
water, the circles were stored at 25°C for 24 hours in a desiccator equipped with
desiccant (KC-Trockenperlen, BASF SE). The initial weight (ingoing weight) was
determined to accuracy of 0.1 mg with an analysis balance. The circles were then
stored in a water bath equipped with shaker system and filled with deionized water

20 ("WNB 22" with “CDP” Peltier cooling apparatus; Memmert GmbH) for 7 days at a
temperature of 30°C, using suitable specimen holders under the surface of the water,
and were kept in continuous motion. After the storage process, the circles were
removed from the water bath, dried and weighed (= weight after 7 days). Water
absorption was calculated by taking the difference from the ingoing weight. After

25 outgoing weight had been determined, the circles were again stored at 25°C for 24
hours in a desiccator equipped with a desiccant (KC-Trockenperlen) and another
outgoing weight was then recorded (final outgoing weight = weight after drying). The
loss of mass due to storage in water was calculated by taking the difference from the
ingoing weight.

30

Example 1:
Production of the terephthalic esters



5 Hardness can therefore simply be controlled by way of the degree of branching of the terephthalic
. esters used in the invention, and another simple method available to the person skilled in the art is to
achieve the hardness by way of an increase in the amount of plasticizer ("efficiency compensation"). io

Example 5. P {i é(top coat) foils from the plastisols produced in Example 2, and determination
of opaci?{}??é#@%éo% ex and exudation behavio$ of top coat foils The %ﬁﬁ\f\@?@%&é@ﬁ%‘a@ﬁer an
ageing time of 24 hours (at 25C). For production 15 of the foils, a doctoring gap of 1.40 mm was set at

the metering bar of a Mathis Labcoater (producer: W. Mathis AG). This gap was monitored by a feeler
gauge and readjusted as necessary. The plastisols produced were doctored by means of the metering

bar of the. MPRiud heticeatddiigorronghteiephitrgiatd YN T Tridatci sphtpidlie asiamped flat in a
frame. The plastisol lied. was, th elled, at C for 2.min in.the Mathis oven. Foil thickness was
otormirBARSBRRLARSTO Y S, & S Gt (XL 0y Mitutoy) with
accuracy44 ¢ 0f wrepfitralicickie$Sighthe\rtridiialavas! iBalyinstanees o ord Sftdadd Praabovhen
the stat toring gap was,used. The thicknes s measured at three differen ints on the foil.
25 T?ansiégéelnd{f) E%gﬁ @ﬁ@ﬁngyc%?lé‘gﬁ%rai@jégﬁ§tﬂi%ﬁﬁ?%?wa%\ﬁ)egﬁé%%'ﬁlé flooring
sector, shobiteptaiecall sppeayasiabe@URCAChOed DWWt biphdraRENveNeE (7 law Hpacity).
coat fail is also a measuE of the cgf% atibility of the formulation

The transpare, fa.PVC to )
consttuSHL0AT BB S A1 b SR TEarS HELsErs R Ve g S EormbEbity of
gvc mamnmmtpﬂm;mppmgg’gmé@?w?mwedmﬂpanmﬁ)qgenmmdmi%mﬁ@@@@mﬂbility-
pacity wa rmine escri in Analysis, point 14._Yellowness index is angther important
quality cﬁ?e%‘gfs?é%g\?fc?g?bﬁﬁH@siﬁﬁﬁé’?gé}EOﬁ%ég;elréé ok %g?étéerﬁ%lélei’E%I"Yﬁl%ﬁ?ﬁﬁ‘ent of the
decorativenefiest] i fisditltioch ibésfHrere e e aahRy possip|Titaleiaie andes YBey levoysld awness
index v in the PVC top coat. Yellow disc tion ¢ e caused firstly by 5 formulation
constitua(g?tes% (ﬁqg Qggtbﬁjlégae&r%wgdﬁg% 3n%b0§§§f5%ﬁ{§hb%’r8m§£qaﬁ8y%ﬁ@#&%ﬁw
thermooRidative)isiégriotateasdheng theaqu edb cten tpropesstarsiirid@diapdhe ase prébeuapdgtoat or of
the floor covering. Yellown index was determined as, desgcri in Analysis, point 12. 10,
Asseasr Ol GOt R o S AP oD b Bt T L, e AR A AL A
permandeceefahe qladtierzeys!ingetb andod Gthirdfonntlatiavesdiiive tisc o ghditet aftigysieie) Severe
migration,of the formulation constituents,(which can by way. of ex le be apparent in the formation of
oily i ms?gr(?c[f(e)?{fﬁ%% eta 6n the gaﬁg%%“ggf\%ﬁgcf%ﬁ?{ﬁgg%§§,¥}g§%§§§ (and aesthetic 15 disadvantages
but also numerous practical disadvantages. By way of example, the increased tack causes adhesion
of dust /ar diret. which in turn cannagt.be removed. or, be remov tirely, therefore leading
to disada\.i/;%t%%geéﬂgia%%é)ar&'sono qtere R ? Qﬂﬂi&éqg‘a 5"?36@3%‘?@%%%?& surface
feel, and BMTFjcasak ssbricineislipfison. EverdktOrenotiGindld tidbsieveatiaigo 20 cause
uncontr sepagation gf.the floor cqvering,-T rading,sys depicted in Tahle 5.is used to
assess gﬁgtﬁg be Q[a{]ﬁoherre@b%%aa%%/isislggéﬁgé%yv@%% ?si@\p%o SQe;ir %‘XLE’dql}f“’aFﬁEﬂ , and the
onlypwusefegeni NBiheJolaisatidviattibgréfim s ioyagrhntetidiheSt8 yavb thtotethbb R AN ghef period
between the evaluations, 25 / 7839PCT/EP2011/069013 Table 5: Evaluatiqn system for
evaluatiﬁsgog%ggﬁo&n%v&gvigg%@p%t ofs’ %\{/lgfﬁ%ﬁgn"gtéﬂncf 18hoF %Rﬁgﬁ%ﬁ ?ﬁg %ﬁjf%‘;@ or
migratiowith gistikitedibceigibbetnoefiin thvidatioRany kitifiliccotbe susiice), Bréevdedsatistactory
(no obvi iffusion. or, migrati iscernible: minimal film formation on the surface). 5 .
Detectva R L e e I e B ol Rl L SEEG g e

collates thsideslikslid was visible. Heating was continued until the reflux divider produced

25 methanol. The reflux divider was adjusted in such a way as to keep the overhead
temperature constant at about 65°C. Starting at a bottom temperature of about 240°C,
the remaining alcohol was added slowly in such a way as to keep the temperature in the
flask constant and maintain adequate reflux. From time to time, a specimen was studied
by means of GC, and diisononyl terephthalate content and methyl isononyl

30 terephthalate content were determined. The transesterification process was terminated
when methyl isononyl terephthalate content was < 0.2 area % (GC). The work-up was

analogous to the work-up described in Example 1.1.



5 Table 6: Results for gelled to coat foils from Exam le 5. Plastisol formulation (as in Ex. 2)  Opacity
1-] 10.8 10,7 10.9 n.d. 11.2 Yellowness index [-] 8.9 9.1 9.4 n.d. 9.7 Assessment of exudation
behaviour after 24 h 1 1 1 5 1 Assessment of exudation behaviour after 4 weeks

WO 2012/069278 27 PCT/EP2011/069013

1.3 Production of diisononyl terephthalate (DINT) from terephthalic acid and

isononanol from ExxonMobil {in the invention)
830 g of terephthalic acid (Sigma Aldrich Co.), 2.08 g of tetrabutyl orthotitanate (Vertec
5 TNBT, Johnson Matthey Catalysts) and 1728 g of an isononanoi (Exxal 9, ExxonMobil

Chemicals) produced by way of the polygas process were used as initial charge ina 4
litre stirred flask with water separator and superposed high-performance condenser,
stirrer, immersed tube, dropping funnel and thermometer, and the mixture was esterified
at 245°C. After 10.5 hours, the reaction had ended. The excess alcohol was then

10 removed by distillation at 180°C and 3 mbar. The mixture was then cooled to 80°C and
neutralized using 12 ml of a 10% sitrength by mass aqueous NaOH solution. Steam
distillation was then carried out at a temperature of 180°C and at a pressure of from 20
to 5 mbar. The mixture was then dried at 5 mbar at this temperature and, after cooling
to < 100°C, filtered. The resultant ester content (purity) according to GC was 99.9%.

15

1.4 Production of diisononyl terephthalate (DINT) from terephthalic acid and n-

nonanol (comparative example}

By analogy with Example 1.1, n-nonanol (Sigma Aldrich Co.), instead of the isononanol,
was esterified with terephthalic acid and worked up as described above. The product,
20 which according to GC had > 99.8% ester content (purity), solidified on cooling to room

temperature.



13353 **= Comparative Example * = Esters of the invention With the exception of the
(comparative) specimen which comprises terephthalic io ester with a degree of branching of 2.78 (4),
all of the other terephthalic esters (of the invention) exhibit transparency which is comparable with or

very slightly inferior tq that of the standard DINP, and a yellowness index which is comparable with o
very in&#@ %}éé%qg%ﬁgt of the standard DINP. Irffhe case of specimen 4pggfﬁﬁt?8r1e1£99%%rms

after as little as 24 h of storage time and prevents 15 measurement. In respect of exudation behaviour,
disadvant e arent when co arlson is mad with the standard DINP, because when the
L Eeadhicdi PhinalRls

terephthé&i SARLhELSRLM ﬁﬁf&ﬁ&ﬁﬂ?!ﬂf’rﬂ&éﬁ@?@r 3PV C is
lower thaﬁmﬁh{}]mamlt(m{ﬁﬁmomgmgm@)of branching of the terephthalic esters has a
significant effect on th s of the plastisols and mouldi ils, produced therewith, but also
that therg4LEEREY Y\é@f%ﬁ% Jdegslégw ﬁi‘WQﬂéﬁgﬁg bifl§eBEAULE of the poor
propertl@)abﬂmtﬂraﬁ%@@mwwe@@pmﬁmm@emm%eﬁlgb eﬁegﬁeﬁt??é@@mmng r?f 2.78
they cannot be use e. Itis more ar th ole use of the terephthali¢ esters of the
inverton B8 DA D RS BB O IAEIT 8 BEo 2R o o0 T1ESb e LraBLFLARR GNP
specimefisolexpioptesf tésepelraturyl terephthalates together with other plasticizers which reduce

processing temperature in unfilled unpigmented PVC plastisols 10 The advantages of the plastisols of
the invention will be illustrated below by taking an unfilled, unpigmented PVC plastisol. The plastisols

of the intehFopdebiivhatditecranyl esralitithlitad PEHINTPIoretbfebbtodilicingiwor coverings. In
particular, the plastiso tﬁl vent elow are examples of transparent outer 15 layers (known as
transpar’?r‘ﬁrm %'53%%& % & gﬁfﬁ?& Mﬁm&ﬂﬁlayer structure. The
formmlatrtﬁ&@h@mdmahayemde@gmmm God) tetegsontstitipdtin onthetitaaalen(irédeapt them
tothe s irem rocessin se.in the respec ppl ation sector. In
partlculmj Sﬁgﬁ%ﬁ%@%ﬁg E:o‘?fl% ??) g&??%}g?@%ﬂﬁdgaégtﬂéﬁf anc esters of the
mvenUour)ombmﬂm@dEoﬂair@cﬁssmgmm@hmm pondfueieshly feathef disag @ﬁ(ﬁfdb@
terephthali to 5 0 841PCT/ P201 9013 Table
Conatit A B BOA pre e S B AE (AN A A ey fie %w#mﬁﬁaﬂrgﬁm

litre stirred flask with water separator, high-performance condenser, stirrer, immersed

15 tube, dropping funnel and thermometer, and were esterified as far as 240°C. After
10.5 hours, the reaction had ended. The stirred flask was then attached to a Claisen
bridge with vacuum divider, and the excess alcohol was remaved by distillation as far as
190°C and < 1 mbar. The mixture was then cooled fo 80°C and neutralized using 1 mi
of a 10% strength by mass aqueous NaOH solution. The mixture was then purified via

20 passage of nitrogen (“stripping”) at a temperature of 190°C and a pressure of < 1 mbar.
The mixture was then cooled to 130°C, and dried at < 1 mbar at this temperature and,
after cooling to 100°C, filtered. The resuitant ester content (purity) was 99.98%
according to GC.

25 1.7 Production of diisononyl terephthalate (DINT) from terephthalic acid,

isononanol and 3,5,5-trimethylhexanol (in the invention)
166 g of terephthalic acid (Sigma Aldrich Co.), 0.10 g of tetrabutyl orthotitanate (Vertec
TNBT, Johnson Matthey Catalysts) and an alcohol mixture made of 83 g of an

isononanol (Exxal 9, ExxonMobil Chemicals) produced by way of the polygas process
30 and 153 g of 3,5,5-trimethylhexanol (OXEA GmbH) were used as initial charge ina 2
litre stirred flask with water separator, high-performance condenser, stirrer, immersed

tube, dropping funnel and thermometer, and were esterified as far as 240°C. After



Vestolit B 7021 - Ultra 100 100 100 100 100 100 Vestinol 9 50 Di(nonyl) terephthalate as in Ex. 1.1
50 40 40 40 40 Eastman DBT 10

WO 2012/069278 29 PCT/EP2011/069013

10.5 hours, the reaction had ended. The stirred flask was then attached to a Claisen
bridge with vacuum divider, and the excess alcohol was removed by distillation as far as
190°C and < 1 mbar. The mixture was then cooled to 80°C and neutralized using 1 mi
of a 10% strength by mass aqueous NaOH solution. The mixture was then purified via

5 passage of nitrogen (“stripping”) at a temperature of 190°C and a pressure of < 1 mbar.
The mixture was then cooled to 130°C, and dried at < 1 mbar at this temperature and,
after cooling to 100°C, filtered. The resultant ester content (purity) was 99.98%

according to GC.



10 Drapex 39 33

10 Santicizer 9201

Vestinol INB 10 Citrofol B I

PCT/EP2011/069013
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3333 MarkCZ149222222 *=Comparative example* = of the invention 5 An explanation is
provided below of the substances used which are not found in the preceding examples: Eastman DBT:
di-n-butyl terephthalate; plasticizer; Eastman Chemical Co. 10 VESTINOLO INB: isononyl benzoate;
plasticizer; Evonik Oxeno GmbH. Citrofol B II: triblljztgl acetylcitrate; plasticizer; Jungbunzlauer AG.

Santicizer 92&@@9&%@@%&20&& plasticizer; o Corp. 15 The plasl%;l@/'ﬁ? H&ﬁ%@in

accordance with the procedure described in Example 2 but with use of the formulations listed in Table
7. WO 2012/06927842PCT/EP2011/069013 Example 7: Determination of plastisol viscosity for top
coat plastisols'alites Hisrageaihstandard alasticirgisdimorsmyb(orbojigiethatrte ohihéephptitbakc

produced in %é%@?@'&r@ﬁ@%éﬂ%ﬁ%@qma%&méw@rM&Eﬂ@}@?&%&ﬁﬁ)@&?&ﬁ%&%wn in

accordance with the procedure described in Analysis, point 10. Table (8) below shows the results by
way of exampna$sr iRl Panisutes/at 200 Qyéainbosaamurieetebeanhieasdestndben the shelf

ife of the plagsiianHEARASHEPIASSHARIE derfled PREMCERRGAaMEY LSy RG] dfkh and 7

days at 25C). Table 8: Shear viscosity of plastisols from Example 6 after storage for 24 h and 7 days
at 25C. 5 terephthalic esters, the product, as would be expected, is the unbranched

terephthalate. At room temperature this is a solid, and conventional methods
cannot use this to produce a plastisol that is processable and/or has good shelf
life. Even when the degree of branching is high, about 3, as is obtained by way of
example when 3,5,5-frimethylhexanol is used exclusively as alcohol component
10 for the esterification process with terephthalic acid, the terephthalate is solid at
room temperature and cannot then be processed conventionally. If a mixture
made of isononanol and 3,5,5-trimethylhexanol is used for producing the
terephthalic esters (see Examples 1.6 and 1.7), the products obtained are solid or
liquid at room temperature, and this varies with the average degree of branching.
15 The hardening process here generally involves a delay, i.e. does not begin
immediately after or during the cooling procedure but only after several hours or
several days. Esters which do not exhibit any melting signals when measured in
DSC, and which exhibit a glass transition well below room temperature, are
considered to have the best processability, since by way of example they can be
20 stored in unheated outdoor tanks at any time of year anywhere in the world, and
can be conveyed via pumps without difficulty. Esters which exhibit not only a glass
transition but also one or more melting signals in the DSC thermogram, therefore
exhibiting semicrystalline behaviour, cannot generally be processed under
European winter conditions (i.e. at temperatures extending to -20°C), because of
25 premature solidification. According to the present results, the presence or
absence of melting points depends primarily on the degree of branching of the
ester groups. If the degree of branching is below 2.5 but above 1, the esters
obtained have no melting signals in the DSC thermogram and exhibit ideal
suitability for processing in plastisols.

30



Plastisol formulation of Ex. 6 Storage time 2** 5* Shear viscosity at shear rate = 100/s [Pa*s] 24 h 6
- 8964.37.38.7 7days 6.58.56.24.27.49 Shear viscosity at shear rate = 10/s [Pa*s] 24 h 2.8

WO 2012/069278 32 PCT/EP2011/069013

Example 2: Fundamental suitability of nony! terephthalates for use in

compositions of the invention: production of top coat plastisols

5 The intention below is first to demonstrate the fundamental suitability of nonyl
terephthalates of different degrees of branching for use in the compositions of the
invention, taking the example of a top coat formulation without additives. We
intentionally begin here by omitting the use, as in the invention, of other
plasticizers (which lower processing temperature), in order firstly to demonstrate

10 the effects of molecular branching and secondly to demonstrate performance with
sole use of the terephthalic esters of the invention in comparison with the
standard plasticizer diisonony! (ortho)phthalate (DINP).

Table 2: Constitution of PVC plastisols of Example 2. [All data in parts by mass]
15

Plastisol formulation (Ex. 2) 2% 13 14 [ 5F
Vestolit B 7021 —Ultra 100|100 100/100 100
VESTINOL® 9 50

Di(nonyl) terephthalate as in Ex. 1.1 50

Di(nonyl} terephthalate as in Ex. 1.3 50

Di(nonyt) terephthalate as in Ex. 1.6 50
Di(nonyl) terephthalate as in Ex. 1.7 50
Drapex 39 3 i3 |3 |3 |3
Mark CZ 149 2 12 |2 |12 |2

** = Comparative Example * = Esters of the invention

The substances used are explained in more detail below:

Vestolit B 7021-Uitra: microsuspension PVC (homopolymer) with K value of 70
20 (determined to DIN EN ISO 1628-2); Vestolit GmbH & Co. KG.



3523172732 7days 3.23.22.41.7 2.8 3.3 Shear viscosity at shear rate = 1/s [Pa*s] 24 h 2.6
2319142226 7days323215

10

15

20

25

30
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VESTINOL® 9: diisononyl (ortho)phthalate (DINP), plasticizer; Evonik Oxeno
GmbH.

Drapex 39: epoxidized soybean oil; costabilizer with plasticizing effect; Chemtura
{/ Galata Chemicals.

Mark CZ 149: calcium/zinc stabilizer; Chemtura / Galata Chemicals.

The plastisol was produced using a Kreis VDKV30-3 dissolver (Niemann). The
liquid constituents of the formulation were weighed in a mixing beaker prior to the
solid constituents. The mixture was mixed manually with an ointment spatula until
there was no remaining unwetted powder present. The mixing beaker was then
clamped into the clamping apparatus of a dissolver mixer. The specimen was
homogenized using the appropriate mixer disc (D: 50 mm). During the
homogenization process, a vacuum pump was used to generate a vacuum in the
mixing vessel. The pressure in the mixing container was monitored by a vacuum
meter (DVR 2, Vakuubrand). The (abs.) pressure reached was below 10 mbar.
The rotation rate was moreover increased from 330 rpm to 2000 rpm, and stirring
was continued until the temperature on the digital display of the thermoindicator
reached 30°C. This ensured that homogenization of the plastisol was achieved
with defined energy input. The plastisol was then stirred and deaerated for a
further 10 min at a rotation rate of 330 rpm. Once the plastisol had been
produced, its temperature was immediately controlled to 25°C.

Example 3:
Determination of viscosity of top coat plastisols after 24 h of storage time

(at 25°C)

The viscosities of the plastisols produced in Example 2 were measured using a
Physica MCR 101 (Paar-Physica) rheometer, in accordance with the procedure
described in Analysis, point 10. Table (3) below shows the results by way of
example for shear rates 100/s, 10/s, 1/s and 0.1/s.



23 2.8 Shear viscosity at shear rate = 0.1/s [Pa*s] 24 h 3.12.42.31.6 2.73.4 7days 3.82.6251.8
2.8 3.8 ** = Comparative example * = of the invention At high shear rates, the plastisol viscosity of
the mixtures which comprise INB or DBT alongside DINT is (3) at the level of DINP (= standard) or
markedly thereunder (6). The plastisols which comprise Citrofol B 1l or Santicizer 9201 alongside DINT
are slightly a¥¥e25NIRRET BT he differences are B4s marked at 5 low shB&THRES0A1 S6He13
compositions of the invention exhibit excellent shelf life, i.e. exhibit only extremely small alterations of
plastisol viscosity with increasing storage time. Compositions are therefore provided which, when
compared witheDieNg,, Seet idsbesdyredmiastisale & dnaexbonee o sitellar paysedssibilitgavith regard to
coating 10 spgﬂb while also having excellent shelf life. Example 8: Determination of gelling behaviour
of top coat plastisols from Example 6



15 The gelling behaviour of the top coat plastisols produced in Example 6 was studied as described in
Analysis, point 11 (see above), by using a Physica MCR 101 in oscillation mode after storage of the
plastisols at 25C for 24 h. The results are shown in Table (9) below. WO
2012/06927844PCT/EP2011/069013 Table 9: Key points of gelling behaviour determined from the
gelling curved\(stsEa{peBR/EE) for the plastisols pBdduced as in Example BCPIESRD1 1606R04%on as in
Ex. 6 1" 2** 6* Plastisol viscosity 1000 Pa*s reached at [C] 87 121 97 107 99 95 Plastisol viscosity
10 000 Pa*s reached at [C] 102 137 122 127 125 120

Plastisol formulation as in | 1™ 2 3* 4** 5*
Ex. 2

Shear viscosity at shear 6.4 8.7 121 |nd. 13.7
rate = 100/s [Pa®s]

Shear viscosity at shear rate [3.25 325 |5 n.d. 6

= 10/s [Pa*s]

Shear viscosity at shearrate | 3.1 234 |3 n.d. 3.2
= 1/s [Pa’s]

Shear viscosity at shearrate 14.05 274 133 n.d. 3.4
= 0.1/s [Pa"s]

** = Comparative Example * = Esters of the invention n.d.= not determinable

The plastiso! of formulation 4 (degree of branching 2.78) crystallizes during

5 storage and after 7 days is solid and no longer processable. Clearly discernible
features in the case of the other specimens are the effect of shear rate and also
the effect of degree of branching on plastisol viscosity. Specimens having
relatively high degree of branching also generally give relatively high plastisol
viscosity, and the viscosity difference here between low and high shear rate in

10 principie increases with increasing degree of branching. The viscosity profile
exhibited by the specimen with the lowest degree of branching is comparable with
that of the DINP plastisol (= standard). As far as the processability of the plastisols
is concerned it is therefore clear that as the degree of branching of the nonyl
terephthalate used increases the amount of additional plasticizer needed in order

15 to achieve the processing conditions for the DINP plastisol is likely to be greater.
The suitability limit for the purposes of the present invention is a degree of
branching > 2.5.



Maximum plastisol viscosity [Pa*s] 27 700 16 000 22 200 15 800 17 200 21 800 Temperature at which
maximum plastisol viscosity was reached [C] 137 147 139 134 142 142 ** = Comparative example* =
of the invention 5 When comparison is made with pure DINT, all of the additional plasticizers used lead
to a significant reduction firstly of the temperature from which a significant rise in plastisol viscosity
occurs as a C8HIelieiBeW hset of gelling ("plastibl viscosity 1000 Pa*$eadhRa0)14/6e8déndly of
the temperature at which ic) maximum plastisol viscosity is reached, and they therefore lead to
significantly reduced processing temperature. With regard to the temperature at which maximum
plastisol viscosity is reached, the plastisols of the invention are at the level of the DINP plastisol (=

standard) or thereunder. At the same time, the maximum plastisol viscosity achieyaple through the
qeling proce EXATABI A RS TRAHE A R VB AL 05 P SR SRGIRG AT the
same temperedgint el irggnnoeati shnod SirsrsHaiel nees (A G NoBaldya siicizers are used and
leads to improved properties of the material in the final product. Compositions are therefore provided

which, when comparison is made with use of DINT as sole plasticizer, lead to a significant reduction of

glrggttiessosling Emélaeﬂg@nw@%wﬁ@é%%%n%reeﬁﬁ%% Fesiedtadedhess afhiapdae RINP

standardized needle can penetrate into the test specimen during a certain test
time, the lower the measured value. The plasticizer with the highest efficiency
gives the lowest Shore hardness value for an identical amount of plasticizer.
Since formulations are in practice often adjusted or optimized to give a particular

10 Shore hardness, when highly efficient plasticizers are used it is possible {o save a
certain proportion of material in the formulation, thus reducing processor cost.
For determination of Shore hardness values, the plastisols produced as in
Example 2 were poured into round casting moulds made of brass with a diameter
of 42 mm (ingoing weight: 20.0 g). The plastisols in the moulds were then gelled

15 at 200°C for 30 min in a convection oven, and removed after cooling, and, prior to
the measurement, stored in an oven (25°C) for at least 24 hours. The thickness of
the discs was about 12 mm. The actual measurement was carried out as in
Analysis point 13. The hardness determination resuits have been collated in
Table 4.

20
Table 4: Shore A & D hardness on castings produced from top coat plastisols (as

in Example 2).

Plastisol 7 12% | 3* |4 |5
formuiation as in

Ex. 2

Shore A 80 (86 91 92 |90
Shore D 25 |30 (35 /38 |36

** = Comparative Example * = Esters of the invention
Markedly reduced plasticizer efficiency is discernible for the terephthalic esters of
25 the invention in the present formulation in comparison with DINP (= standard).

Efficiency here is also markedly dependent on the degree of branching, and the



Determination of plasticizing effect or plasticizer efficiency on castings by determination of Shore
hardness (Shore A & Shore D) The procedure described in Example 4 was used to produce the test
specimens, it) but the plastisols produced in Example 6 were used. The procedure described in
Analysis, point 13 was used to make the measurements. Table 10 collates the hardness determination
results. TalB1P0 BHO66D278nd Shore D hardnes8Tletermined on casting&(ER2ed frofeis Sop coat
plastisols (as in Example 6). Plastisol formulation asin  4* EX. 6 Shore A 80 89 83 83 84 86
Shore D 27

most advantageous of the examples of the invention (2) exhibits a deviation of
less than 10% in comparison with the DINP plastisol. As previously in Example 3
for plastisol viscosity, advantages are again exhibited here for the plasticizer
efficiency of the terephthalic esters of the invention with low degree of branching.
5 Hardness can therefore simply be controlled by way of the degree of branching of
the terephthalic esters used in the invention, and another simple method available
to the person skilled in the art is to achieve the hardness by way of an increase in

the amount of plasticizer (“efficiency compensation”),

10 Example 5: Production of (top coat} foils from the plastisols produced in
Example 2, and determination of opacity, yellowness index and exudation

behavicur of top coat foils

The foils were produced after an ageing time of 24 hours (at 25°C). For production

15 of the foils, a doctoring gap of 1.40 mm was set at the metering bar of a Mathis
l.abcoater (producer: W. Mathis AG). This gap was monitored by a feeler gauge
and readjusted as necessary. The plastisols produced were doctored by means of
the metering bar of the Mathis Labcoater onto a high-giolss paper (Ultracast
Patent; Sappi Ltd.) clamped flat in a frame. The plastisol applied was then gelled

20 at 200°C for 2 min in the Mathis oven. Foil thickness was determined after cooling
with the aid of a fast-action thickness gauge (KXL047; Mitutoyo) with accuracy of
0.01 mm. The thickness of the said foil was in all instances from 0.95 to 1.05 mm,
when the stated doctoring gap was used. The thickness was measured at three
different points on the foil.

25 Trangparency is an essential criterion for assessing the quality of PVC top coats
in the flooring sector, since ideal overall appearance can be achieved only with
high transparency (= low opacity). The transparency of a PVC top coat foil is also
a measure of the compatibility of the formulation constituents used to produce the
foil, in particular being a measure for evaluating the compatibility of PVC matrix

30 and plasticizer. High transparency (= low opacity) generally implies good
compatibility. Opacity was determined as described in Analysis, point 14.



32 28 28 28 29 ** = Comparative example* = of the invention When comparison is made with pure
DINT, the additional plasticizers used reduce Shore hardness, i.e. increase plasticizer efficiency. In
particular here, a level 20 similar to that of DINP (= standard) is achieved for Shore D. Compositions
are therefore provided which exhibit markedly increased plasticizer efficiency when comparison is
made with so QstDALMBELE8 plasticizer. Exampi@810: Determination of ®ga¢HP3ad0\@6@833ndex,
thermal stability, behaviour on storage in water and exudation behaviour of top coat foils 5 The top
coat foils were produced as described in Example 5, but the plastisols from Example 6 were used.
Opacity was teftomined asidessriredheringpsianpqumiitg criedivsrnessiiodeowasidgiertnineashas

described in Analysis, oinglz. In aﬂdﬁ?if n ia to yellowness i d? deégermin dim e(%iately after
production of SRR E5A IR YRS LA et a5 AR aP K55 P DR at 200C
for 10 minutear(chibidthtmsfore girerdbiatpoesthisitmotrale bagrasny toncesivogthgrmakstability. The
grading system,depicted i e5isu assess exudation behaviour. 15 The foils are stored at
25C in the pe\f?ola%e'tr\}vefeﬂeer??@eOglﬁgﬁgrid?%\g §|l%%%|85? '%ggﬁk?é% ?ﬁﬁ?ﬁﬁ’@ﬂ}w%t 15 was used
for the starageimulat@racoristitsdotiatendadacaby theitdnyapchthagobnhse guritgistoprgeuoisyater.
Table 11 coIIateg the reargl'zs%yo the studies., WO, .205 /OG%&?MP 'I?/EF;%Oll/O 3 Table 11:

(o)

R Sl & o) Rem A R R AR e x. 6

Results of stfiies onoge
and/or during the use of the top coat or of the floor covering. Yellowness index

was determined as described in Analysis, point 12.

10 Assessment of the exudation behaviour of the top coat foils can lead to
conclusions about the permanence of the plasticizers used and of other
formulation constituents in the gelled system. Severe migration of the formulation
constituents (which can by way of example be apparent in the formation of oily
films and/or droplets on the surface of the foil) has not only visual and aesthetic

15 disadvantages but also numerous practical disadvantages. By way of example,
the increased tack causes adhesion of dust and/or dirt, which in turn cannot be
removed or cannot be removed entirely, therefore leading to disadvantageous
appearance within a very short time. There is also severe impairment of surface
feel, and an increased risk of slipping. Interactions with fixing adhesives can also

20 cause uncontrolled separation of the floor covering. The grading system depicted
in Table 5 is used to assess exudation behaviour. Exudation is generally what is
known as a “knock-out” criterion, and the only useful grade in the evaluation is
therefore a low grade. The foils are stored at 25°C in the period between the
evaluations.

25



1" 2** 3* 4* 6* Opacity [-] 10.4 10.7 10.8 11 10.5 11.3 Yellowness index after production [-] 999 9 8.8
9 Yellowness index after 10 min. @200C 41 18 14 12 14 22.6

WO 2012/069278 39 PCT/EP2011/069013

Table 5: Evaluation system for evaluating exudation behaviour of top coat foils.

Evaluation | Definition

1 Very good (no diffusion or migration of any kind discernible; no film
formation of any kind on the surface).

3 Good - satisfactory (no obvious diffusion or migration discernible;
minimal film formation on the surface).

5 Defective (clear evidence of migration; “greasy” feel; droplet
formation; haze due to exudation).

Table 6 collates the results,

Table 6: Results for geiled top coat foils from Example 5.

Plastisol formulation (as | 1** 2 3* 4** 5*
in Ex. 2}

Opacity [] 10.8 10.7 10.9 n.d. 11.2
Yellowness index [-] 8.9 9.1 94 n.d. 9.7
Assessment of exudation |1 1 1 5 1
behaviour after 24 h

Assessment of exudation | 1 3 3 5 3
behaviour after 4 weeks

“* = Comparative Example * = Esters of the invention

With the exception of the (comparative) specimen which comprises terephthalic

10 ester with a degree of branching of 2.78 (4), all of the other terephthalic esters (of
the invention) exhibit transparency which is comparabie with or very slightly
inferior to that of the standard DINP, and a yellowness index which is comparable
with or very slightly inferior to that of the standard DINP. In the case of specimen
4, a slight greasy film forms after as little as 24 h of storage time and prevents

15 measurement. In respect of exudation behaviour, disadvantages are apparent
when comparison is made with the standard DINP, because when the terephthalic
esters of the invention are used as sole plasticizers compatibility of plasticizer and
PVC is lower than with DINP.

20 ltis clear that the degree of branching of the terephthalic esters has a significant
effect on the properties of the plastisols and mouldings or foils produced

therewith, but also that there is a clear restriction included here with regard to



Assessment of exudation behaviour after 24 h 11 1 1 1 1 Assessment of exudation behaviour after 4
weeks 1 313 Water absorption after 7 days of storage time @ 30C [% by mass] +1.2 + 1.2 +1.1 +
1.2 +0.6 -1.2 Loss of mass due to storage in water at 30C for 7 days [% by mass] + 0.1 + 0.1 -0.1 0

-0.5
WO 2012/069278 40 PCT/EP2011/069013

industrial applicability: because of the poor properties of the terephthalic esters
listed as comparative example with a degree of branching of 2.78 they cannot be
used per se. It is moreover clear that the sole use of the terephthalic esters of the
invention as plasticizers leads to properties which are poorer than those of

5 comparative DINP specimens.

Example 6: Use of nonyl terephthalates together with other plasticizers
which reduce processing temperature in unfilled unpigmented PVC
plastisols

10
The advantages of the plastisols of the invention will be illustrated below by taking
an unfilled, unpigmented PVC plastisol. The plastisols of the invention below here
are examples inter alia of plastisols used for producing floor coverings. In
particular, the plastisols of the invention below are examples of fransparent outer

15 layers (known as transparent fop coats) which are used as upper layer in PVC
floors of multilayer structure. The formulations shown here have been
generalized, and the person skilled in the art can/must adapt them to the specific
requirements applicable to processing and use in the respective application
sector. In particular, we shall show that use of additional plasticizers (alongside

20 the terephthalic esters of the invention) which reduce processing temperature can
compensate for the disadvantages of the terephthalic esters (see Examples 2 to
5).



-2.3 ** = Comparative example* = of the invention With regard to opacity, all of the foils are at a very
good level comparable with that 5 of the DINP specimen (1), and the same applies to yellowness index
immediately after production of the top coat foils. However, after a residence time of 10 minutes at
200C some of the specimens which comprise the plasticizer mixtures of the invention exhibit markedly
better (i.e. lowét) orn@Esa/iddices, and are therefdre markedly more thelfr@dlllz R4 /6830DBNP and
also in some to cases than DINT alone (2). Exudation behaviour is in all cases very good to good, and
the use of the additional plasticizers in some cases brings about markedly improved compatibility,
which in turn minimizes exudation. The storage in water clearly reveals the difference in hydrophilicity
of the plastici %to r ﬂ uce prog m e. Wﬂlle th F! s for %%1 | terephthalate
(3) and isono %n%jﬁ % {8 t %’%ﬁﬁfﬁﬁ l%rii% ed@oﬁ‘\i 8%}1 g %tHATErd DINP
(1), a marked Feasmilatésa:is discernilpte vqlthzﬂ’ie citiy¢ ester(5) angwith tge dibenzoate (6). In the last
two instances\ibstgigBorogiilled inithe artjis aware of simple colntermeasures, e.g. the use of surface
sealing (e.g. Hased 5 on polyurethanex @omp@gitionsgre thrzeforerpvidedoyhich can be processed
to give top coatdeiissrd which are ‘at thgplevel of the stapdard DINP In terms af their
opacity/transppergyy(while at the same time omitting ortho-phthalates); In terms of thermal stability,
when comparigeggatRmdewikhihe standard DINR, the results i obtained by use of the compositions
of the inventigpyare markedly improved, and thigpleadsitp a sigpificanigeduciion of formulation costs
(through a redugigRaef piipilizer content). In terms of sgability during storage m an aqueous medium,
the result achiguakie 0gRgnds on the additional plasticiz¢rs Usgd. 1s Example 11: Production of filled
and pigmented iags|I9IF Tor textile coating (prodyction of tarpaylins) fhe advantages of the plastisols
of the inventiogémﬂc%}mgszmtea befow by taking a filfed, pigmented PYC piggtisol. The plastisols of
the invention pggare 20 exgmplieg Nter gifa of pastisoly useug T progL cing tarpaulins (e.g.
lorry tarpaulit Hﬁgzo.m fations 5nuwnz'r ere 'nzwe beg gene?rauze% and-the person f]killed in the art
can/must ad ur 18 1] UIremerts dppll,s,. ng-and use in the respective
application sector. &I'Mgﬁ‘a CL[é C%ngs}t?l] tlgon of filled and plgmenteduébﬁgﬁélastlsols [all data in parts by
mass]. Formulation: 1** 2** 4* g*

5 An explanation is provided below of the substances used which are not found in

the preceding examples:

Eastman DBT: di-n-butyl terephthalate; plasticizer; Eastman Chemical Co.

10 VESTINOL® INB: isononyl benzoate; plasticizer; Evonik Oxeno GmbH.

Citrofol B Ii: tributyl acetyicitrate; plasticizer; Jungbunziauer AG.

Santicizer 9201: modified dibenzoate, plasticizer; Ferro Corp.

15

The plastisols were produced in accordance with the procedure described in
Example 2 but with use of the formulations listed in Tabie 7.



P 1430 K70 100 100 100 100 100 100 100 100 Vestinol 9 65 Di(nonyl) terephthalate as in Ex. 1.1
75 50 50 50 50 45 35

WO 2012/069278 42 PCT/EP2011/069013

Example 7:
Determination of plastisol viscosity for top coat plastisols after storage time

of 24 h and 7 days (at 25°C)

5 The viscosities of the plastisols produced in Example 6 were measured using a
Physica MCR 101 (Paar-Physica) rheometer, in accordance with the procedure
described in Analysis, point 10. Table (8) below shows the resuits by way of
example for shear rates 100/s, 10/s, 1/s and 0.1/s. In order to permit assessment
of the shelf life of the plastisols, two measurements were made in each case (after

10 storage time of 24 h and 7 days at 25°C).

Table 8: Shear viscosity of plastisols from Example 6 after storage for 24 h and
7 days at 25°C.

Plastisol formulation of Storage | 1** 2% 3* 4% 5* 6*
Ex. 6 time
Shear viscosity at shear 24 h 6 8.9 6 4.3 7.3 8.7

rate = 100/s [Pa*s]

7days 6.5 8.5 6.2 4.2 7.4 9

Shear viscosity at shear 24 h 2.8 3.5 2.3 1.7 2.7 3.2
rate = 10/s [Pa”s]

7 days 3.2 3.2 2.4 1.7 2.8 3.3

Shear viscosity at shear 24 h 2.6 2.3 1.9 1.4 2.2 2.6
rate = 1/s [Pa*s]

7 days |3 23 |2 15 |23 |28

Shear viscosity at shear 24 h 3.1 2.4 2.3 1.6 2.7 34
rate = 0.1/s [Pa's]

7days |3.8 2.6 2.5 1.8 2.8 3.8

** = Comparative example  * = of the invention

15



Eastman DBT 20 20 30 Santicizer 9201 20 Vestinol INB 20

10

i5

WO 2012/069278 43 PCT/EP2011/069013

At high shear rates, the plastiso! viscosity of the mixtures which comprise INB or
DBT alongside DINT is (3) at the level of DINP (= standard) or markedly
thereunder (6). The plastisols which comprise Citrofol B |l or Santicizer 9201
alongside DINT are slightly above DINP level. The differences are less marked at
low shear rates. Ali of the compositions of the invention exhibit excellent shelf life,
i.e. exhibit only extremely small alterations of plastisol viscosity with increasing
storage time.

Compositions are therefore provided which, when compared with DINP, which is
the current standard, have better or similar processability with regard to coating

speed, while also having excellent shelf life.

Example 8:
Determination of gelling behaviour of top coat plastisols from Example 6

The gelling behaviour of the top coat plastisols produced in Example 6 was
studied as described in Analysis, point 11 (see above), by using a Physica MCR
101 in oscillation mode after storage of the plastisols at 25°C for 24 h. The results
are shown in Table (9) below.



Citrofol B Il

16

15

20 Calcilit 6G 15 15 15 15 15 15 15 15 Kronos 222033333333

WO 2012/069278 44 PCT/EP2011/069013

Table 9: Key points of gelling behaviour determined from the gelling curves
(viscosity curves) for the plastisols produced as in Example 6.

Plastisol formulation as | 1** 2%* 3* 4* 5% 6*
in Ex. 6

Plastisol viscosity 87 121 97 107 99 95
1000 Pa™s reached at [°C]

Plastisol viscosity 102 137 122 127 125 120
10 000 Pa*s reached at
[*C]

Maximum plastisol 27 700 16 000 (22200 (15800 |17 200 21800
viscosity
[Pa’s]

Temperature at which 137 147 139 134 142 142
maximum plastisol

viscosity was reached [°C]

** = Comparative example * = of the invention

When comparison is made with pure DINT, all of the additional plasticizers used
lead to a significant reduction firstly of the temperature from which a significant
rise in plastisol viscosity occurs as a consequence of onset of gelling (“plastisol
viscosity 1000 Pa*s reached”) and secondly of the temperature at which
maximum plastisol viscosity is reached, and they therefore lead to significantly
reduced processing temperature. With regard to the temperature at which
maximum plastisol viscosity is reached, the plastisols of the invention are at the
level of the DINP plastisol (= standard) or thereunder. At the same time, the
maximum plastisol viscosity achievable through the gelling process is sometimes
markedly higher than with pure DINT, and this means that, at the same
temperature, the gelling process is more complete when the additional plasticizers

are used and leads to improved properties of the material in the final product.




Drapex 3933333333 MarkBz5611.51.51.51.51.51.51.51.5 * = Comparative example* = of
the invention 5 An explanation is provided below of the substances used which are not found in the
preceding examples: P 1430 K 70:microsuspension PVC (homopolymer) with K iovalue 70
(determined to DIN EN ISO 1628-2); Vestolit GmbH & Co. KG. Calcilit 6G:calcium carbonate; filler;
Alpha Calcit. WRAGZGBRFAI- and Si-stabilized réifile pigment (TiO2); wiRfeT/EP2011/069013

Compositions are therefore provided which, when comparison is made with use of
DINT as sole plasticizer, lead to a significant reduction of processing temperature,

while their processing properties are similar to those of standard DINP plastisol.

5 Example 9:
Determination of plasticizing effect or plasticizer efficiency on castings by

determination of Shore hardness (Shore A & Shore D)

The procedure described in Example 4 was used to produce the test specimens,
10 but the plastisols produced in Exampie 6 were used. The procedure described in
Analysis, point 13 was used to make the measurements. Table 10 collates the

hardness determination results.

Table 10: Shore A and Shore D hardness determined on castings produced from
15 top coat plastisols (as in Example 6).

Plastisol formulation as in{1** 2% 3* 4* 5* 6*
Ex. 6

Shore A 80 89 83 83 84 86
Shore D | 27 32 28 28 28 29
** = Comparative example * = of the invention

When comparison is made with pure DINT, the additional plasticizers used reduce

Shore hardness, i.e. increase plasticizer efficiency. In particular here, a level
20 similar to that of DINP (= standard) is achieved for Shore D.

Compositions are therefore provided which exhibit markedly increased plasticizer

efficiency when comparison is made with sole use of DINT as plasticizer.



pigment; Kronos Worldwide Inc. is Mark BZ 561:barium/zinc stabilizer; Chemtura / Galata Chemicals.
WO 2012/06927850PCT/EP2011/069013 Example 12: Determination of plastisol viscosity for filled
and pigmented plastisols after storage time of 24 h and 7 days (at 25C) 5 The viscosities of the
plastisols produced in Example 11 were measured using a Physica MGR 101 (Paar-Physica)
rheometer, indec8flai8E 9 t8 the procedure descéiBed in Analysis, point FCTAIR2 013y eSO Bhows
the results by way of example for shear rates 100/s, 10/s, 1/s and 0.1/s. In order to permit assessment
to of the shelf life of the plastisols, two measurements were made in each case (after storage time of
24 h and 7 days). Table 13: Shear viscosity of plastisols from Example 11 after storage for 24 h and 7
days at 25C. Plastisol f? mulation as in Ex. 11 Storage time ~ 6* Shear viscosity at shear rate =
100/s [Pa*s] F34-1.6 2.3

Determination of opacity, yellowness index, thermal stability, behaviour on

storage in water and exudation behaviour of top coat foils

The top coat foils were produced as described in Example 5, but the plastisols

from Example 6 were used.

Opacity was determined as described in Analysis, point 14.

Yellowness index was determined as described in Analysis, point 12. In addition
10 to yellowness index determined immediately after production of the top coat foil,

yellowness index was determined again after storage of the foil at 200°C for

10 minutes (in a Mathis oven), so that conclusions could be drawn concerning

thermal stability.

The grading system depicted in Table 5 is used to assess exudation behaviour.
15 The foils are stored at 25°C in the period between the evaluations.

The procedure described in Analysis, point 15 was used for the storage in water

and to calculate water absorption and loss of mass due to storage in water.

Table 11 collates the resulis of the studies.



121217 7days2.92.71,625122.22 Shear viscosity at shear rate = 10/s [Pa*s] 24 h2.11.7 1.2
16085151514 7days24

WO 2012/069278 47 PCT/EP2011/069013

Table 11: Resuits of studies on gelled top coat foils (plastisols from Example 6)

Plastisol formufation as in | 1** 2 3* 4* 5* 6*
Ex. 6

Opacity [-] 10.4 10.7 110.8 |11 105 | 11.3
Yellowness index after g 9 9 9 8.8 9
production {-]

Yellowness index after 41 18 14 12 14 22.6
10 min. @ 200°C

Assessment of exudation 1 1 1 1 1 1

behaviour after 24 h

Assessment of exudation 1 3 1 3 1 1
behaviour after 4 weeks
Water absorption after 7 days |+ 1.2 +12 |+11 |+12 (+06 |-1.2
of storage time @ 30°C [% by

mass]

Loss of mass due to storage |+ 0.1 +0.1 |-01 |0 -05 -23
in water at 30°C for 7 days [%

by mass]

** = Comparative exampie * = of the invention

With regard to opacity, all of the foils are at a very good level comparable with that
5 of the DINP specimen (1), and the same applies to yellowness index immediately
after production of the top coat foils. However, after a residence time of
10 minutes at 200°C some of the specimens which comprise the plasticizer
mixtures of the invention exhibit markedly better (i.e. lower) yellowness indices,
and are therefore markedly more thermally stable than DINP and also in some
10 cases than DINT alone (2). Exudation behaviour is in all cases very good to good,
and the use of the additional plasticizers in some cases brings about markedly
improved compatibility, which in turn minimizes exudation. The storage in water
clearly reveals the difference in hydrophilicity of the plasticizers used to reduce

processing temperature. While the values for dibutyl terephthalate (3} and



1.71.41.80.95 1.6 1.7 1.7 Shear viscosity at shear rate = 1/s [Pa*s] 24 h2.61.71.61.91.21.81.9
1.8 7days3.121.9221.4222323

WO 2012/069278 48 PCT/EP2011/069013

isononyl benzoate (4) do not deviate significantly from those known from the
standard DINP (1), a marked loss of mass is discernible with the citric ester (5)
and with the dibenzoate (6). In the last two instances, the person skilled in the art
is aware of simple countermeasures, e.g. the use of surface sealing (e.g. based
5 on polyurethane).
Compositions are therefore provided which can be processed to give top coat foils
and which are at the level of the standard DINP in terms of their
opacity/transparency (while at the same time omitting ortho-phthalates). In terms
of thermal stability, when comparison is made with the standard DINP, the results
10 obtained by use of the compositions of the invention are markedly improved, and
this leads to a significant reduction of formulation costs (through a reduction of
stabilizer content). In terms of stability during storage in an aqueous medium, the

result achievable depends on the additional plasticizers used.

15 Example 11: Production of filled and pigmented plastisols for textile coating
(production of tarpaulins)

The advantages of the plastisols of the invention will be illustrated below by taking
a filled, pigmented PVC plastisol. The plastisols of the invention below here are

20 examples inter alia of plastisols used for producing tarpaulins (e.g. lorry
tarpaulins). The formulations shown here have been generalized, and the person
skilled in the art can/must adapt them to the specific requirements applicable to

processing and use in the respective application sector.



Shear viscosity at shear rate = 0.1/s [Pa*s] 24 h4.72.933.22.43.43.93.8 7days5.83.63.74.13
4.3 4.8 4.8 After 24 h of storage time, across the entire range of shear rates considered, all of the
compositions of the invention exhibit a plastisol viscosity that is lower not only than that of the DINP
plastisol (= standard) but also than that of the comparable plastisol using pure DINT. They are
therefore suit@ffe 481 ABBRI$ higher 5 processingd$beed, in particular in S$¢AEMYIHEEEES An
additional factor is that because they have lower viscosity they are capable of markedly better
penetration into the textiles or laid scrims used to produce the tarpaulins, and therefore lead to
stronger composites. In view of the sometimes markedly lower plastisol viscosity, it is also possible to

e e e P L R A Al
plasti_sol viscm&ysl:qmpositipn:s‘?tre therefqre pl)rovided wrullichh:ht'x?ﬁ?ljs‘e clf Eh?l:’ !OVY Elisntins:?!yviscosi_ty,
A1 ol s g o A, A o i g
shelf life. Exa@lé3BKTetermination ®0@¢llirngdehalddyr of @iled aid pigriehtedi@iastisdifrom
Example 11 Vestinol 9 65

Di(nonyl)

terephthalate as in

Ex. 1.1 75 50 50 50 50 45 35

Eastman DBT 20 20 30

Santicizer 9201 20

Vestinol INB 20

Citrofol B 1l 20

Calcilit 6G 15 15 15 15 15 15 15 15

Kronos 2220 3 3 3 3 3

Drapex 39 3 .3 3 3 3

Mark BZ 561 1.5 15| 15 15/ 15! 15| 15/ 15

10

15

** = Comparative example

* = of the invention

An explanation is provided below of the substances used which are not found in

the preceding examples:

P 1430 K70:

Calcilit 6G:
KRONOS 2220:

Mark BZ 561:

microsuspension PVC (homopolymer) with K
value 70 (determined to DIN EN ISO 1628-2);
Vestalit GmbH & Co. KG.

calcium carbonate; filler; Alpha Calcit.

Al- and Si-stabilized rutile pigment (TiO,); white

pigment; Kronos Worldwide Inc.

barium/zinc

Che

micals.

stabilizer;

Chemtura /

Galata



The gelling behaviour of the plastisols produced in Example 11 was studied as described in Analysis,
point 10 (see above), by using a Physica MCR 101 in oscillation mode after storage of the plastisols at
25C for 24 h. The results are shown in Table (14) below. WO 2012/06927852PCT/EP2011/069013

Table 14: Key points of gelling behaviour determined from the gelling curves (viscosity curves) for the

filled and pigMEp R 1REERBIS produced as in Exadle 511. Plastisol fornfi@ldrP2OH GO0 3 ++ 2%
3* 4* 5* 6* 7* 8* Plastisol viscosity 93 134 112 107 120 115 101 82 1000 Pa*s reached at

Exampie 12:
Determination of plastisol viscosity for filled and pigmented plastisols after
storage time of 24 h and 7 days (at 25°C)

The viscosities of the plastisols produced in Example 11 were measured using a
Physica MCR 101 (Paar-Physica) rheometer, in accordance with the procedure
described in Analysis, point 10. Table (13) below shows the results by way of
example for shear rates 100/s, 10/s, 1/s.and 0.1/s. In order to permit assessment
10 of the shelf life of the plastisols, two measurements were made in each case (after

storage time of 24 h and 7 days).

Table 13: Shear viscosity of plastisols from Example 11 after storage for 24 h and
7 days at 25°C.

Plastisol formulation | Storage |1** [2** |3* 4* |5* 6* 7* 8*
as in Ex. 11 time
Shear viscosity at 24 h 28 |34 (186 2.3 {1 21 12 1.7
shear rate = 100/s

7 29 (27 |16 (25 |1 2 22 |2
[Pa*s] :

days

Shear viscosity at 24 h 21 1.7 (1.2 116 1085 15 15 |14
shear rate = 10/s
[Pa*s]

7 24 |17 |14 (18 095 |16 [17 |[1.7
days
Shear viscosity at 24 h 26 1.7 116 119 1.2 18 |19 1.8

shear rate = 1/s
[Pa*s]

7 3.1 2 |19 22|14 22 123 23
days
Shear viscosity at 24 h 47 12913 |32 24 34 |39 |38

shear rate = 0.1/s
[Pa*s]

7 58 136 (3.7 413 43 |48 |4.8
days

15 ** = Comparative example * = of the invention



[C]

Plastisol viscosity 125 134 132 136 130 120 10 000 Pa*s reached at r C]

i0

15

20

25

WO 2012/069278 51 PCT/EP2011/069013

After 24 h of storage time, across the entire range of shear rates considered, all of
the compositions of the invention exhibit a plastisol viscosity that is lower not only
than that of the DINP plastisol (= standard) but also than that of the comparable
plastisol using pure DINT. They are therefore suitable for markedly higher
processing speed, in particular in spreading processes. An additional factor is that
because they have lower viscosity they are capable of markedly better penetration
into the textiles or laid scrims used to produce the tarpaulins, and therefore lead to
stronger composites. In view of the sometimes markedly lower plastisol viscosity,
it is also possible to reduce the amount of plasticizer markedly, without losing
these two advantages. All of the compositions of the invention exhibit excellent
shelf life, i.e. exhibit only extremely small alterations of plastisol viscosity.
Compositions are therefore provided which, because of their low plastisol
viscosity, permit faster processing, and at the same time lead to markedly
improved products (tarpaulins), while at the same time also exhibiting markedly

reduced total plasticizer requirement, and also excellent shelf life.

Example 13:
Determination of gelling behaviour of filled and pigmented plastisols from
Example 11

The gelling behaviour of the plastisols produced in Example 11 was studied as
described in Analysis, point 10 (see above), by using a Physica MCR 101 in
oscillation mode after storage of the plastisols at 25°C for 24 h. The results are
shown in Table (14) below.



Maximum plastisol viscosity 17 300 6800 11 200 11 700 9800 11 400 13 200 16 000 [Pa*s]
Temperature at which maximum plastisol viscosity was reached ft] 140 151 139 138

10

15

WO 2012/069278

PCT/EP2011/063013

Table 14: Key points of gelling behaviour determined from the gelling curves

(viscosity curves) for the filled and pigmented plastisols produced as in Example

11.

Plastisol formulation

asin Ex. 11

1**

2**

3*

4*

5*

6*

7*

8*

Plastisol viscosity
1000 Pa®s reached at
[°C]

93

134

112

107

120

115

101

82

Plastisol viscosity
10 000 Pa*s reached at
[°C]

125

134

132

136

130

120

Maximum plastisol
viscosity
[Pa*s]

17 300

6800

11 200

11 700

9800

11 400

13 200

16 000

Temperature at which
maximum piastisol
viscosity was reached
[°Cl]

140

151

138

138

144

142

139

132

** = Comparative example

* = of the invention

When the compositions of the invention are compared with pure DINT they exhibit

advantages in processing temperature, and this also applies on at least some

occasions when they are compared with pure DINP. Gelling behaviour can be

adjusted as required as a function of additional plasticizer used and of the

guantitative proportion with respect to DINT. The same applies to the maximum

plastisol viscosity achievable through the gelling procedure.

Compositions are therefore provided which permit markedly faster processing

and/or permit processing at lower processing temperatures, while the properties

of the materials that they give are similar to or better than those provided by the

known standard plastisols.




144 142 139 132 ** = Comparative example* = of the invention When the compositions of the
invention are compared with pure DINT they exhibit advantages in processing temperature, and this
also applies on at least some io occasions when they are compared with pure DINP. Gelling behaviour
can be adjusted as required as a function of additional plasticizer used and of the quantitative

proportion witf ®2pA&(AEIAREr. The same appliesS the maximum plastisoVideBEe/ 46H8048ie

through the gelling procedure. Compositions are therefore provided which permit markedly faster
processing 15 and/or permit processing at lower processing temperatures, while the properties of the
materials thaEk@mplecidie similar to or better than those provided by the known standard plastisols.

Example 14: ination of plasticizing effect ot plasticizer efficiency.on castings via determination
of Shore harcﬁr%e%s% @ﬁg&gﬂ gfg;ﬁoar% B}zgl%g%?gge%rupe%i%ﬁﬁéoe Eﬁé@%lg Q%%%PUE%% Y(ﬁoroduce
the test speciled¢esninatronpidstibolehiaddeeds{Sxanple & Bivere §ed. The procedure described in

Analysis, point 13 was used to make the measurements. Table 15 collates the hardness determination
results. lo Table 15: Shore A and Shore D hardness determined on castings produced from plastisols

(from Exampienglprdyagtiseldesitativm &xithiple Ulwag 8k8 & hodhesart test specimens,
but the plastisols produced in Example 11 were used. The procedure described in
Analysis, point 13 was used to make the measurements. Table 15 collates the

hardness determination resulis.

10 Table 15: Shore A and Shore D hardness determined on castings produced from
plastisols (from Example 11).

Plastisol formulationas |1 (2 |3 |4 |§ 6 |7 |8
in Ex. 11

Shore A 72 |71 .67 |72 |70 |70 |72 |69
Shore D 19 118 (17 |18 117 117 |18 |17

When comparison is made with sole use of DINP (1) or DINT (2) as plasticizer,
some of the compositions of the invention exhibit considerably improved

15 plasticizer efficiency. This can reduce the total amount of plasticizer and can
therefore markedly reduce formulation costs.



7271677270707269 Shore D191817 18 17 17 18 17 When comparison is made with sole use
of DINP (1) or DINT (2) as plasticizer, some of the compositions of the invention exhibit considerably
improved is plasticizer efficiency. This can reduce the total amount of plasticizer and can therefore
markedly reduce formulation costs. WO 2012/06927854PCT/EP2011/069013 Claims: 1.Composition
comprising aEa&0siO68I9REr selected from the §#oup consisting of po\RDYIERRDIEHE 069013
polyvinylidene chloride, polyvinyl butyrate, 5polyalkyl (meth)acrylate and copolymers thereof, and
diisononyl

Claims:

1. Composition comprising at least one polymer selected from the group
consisting of polyvinyl chioride, polyvinylidene chloride, polyvinyl butyrate,
5 polyalkyl (meth)acrylate and copolymers thereof, and diisononyl
terephthalate as plasticizer, where the average degree of branching of the
isononyi groups of the ester is in the range from 1.15 to 2.5, and at least

one additional plasticizer which reduces processing temperature.

10 2. Composition according to claim 1, characterized in that the polymer is

polyvinyl chloride.

3. Composition according to claim 1, characterized in that the polymer is a
copolymer of vinyl chloride with one or more monomers selected from the
15 group consisting of vinylidene chioride, vinyl butyrate, methyl
(meth)acrylate, ethyl (meth)acrylate and butyl (meth)acrylate.

4. Composition according to one or more of claims 1 to 3, characterized in
that the amount of diisononyl! terephthalate is from 5 to 90% by mass per

20 100 parts by mass of polymer.

5. Composition according to one or more of ¢claims 1 to 4, characterized in
that plasticizers other than diisononyl terephthalate are also present in the
composition.

25

6. Composition according to one or more of claims 1 to 5, characterized in
that the composition comprises, as additional plasticizer which reduces
processing temperature, at least one plasticizer selected from the group
consisting of dialkyl phthalates, trialkyl trimellites, dialkyl adipates, dialky!

30 terephthalates, dialkyl cyclohexanedioates, benzoic esters, glycol esters,
alkyisulphonic esters, glycerol esters, isosorbide esters, citric esters,

atkylpyrrolidones and epoxidized oils.



terephthalate as plasticizer, where the average degree of branching of the isononyl groups of the ester
is in the range from 1.15 to 2.5, and at least one additional plasticizer which reduces processing
temperature. Composition according to claim 1, characterized in that the polymer is polyvinyl chloride.
Composition according to claim 1, characterized in that the polymer is a copolymer of vinyl chloride
with one or mbie Bitrishe7€kelected from the grod@® consisting of vinylideRETHIGT{E] 1§28 rate,
methyl (meth)acrylate, ethyl (meth)acrylate and butyl (meth)acrylate. Composition according to one or
more of claims 1 to 3, characterized in that the amount of diisononyl terephthalate is from 5 to 90% by
mass per 100 parts by mass of polymer. Composition according to one or more of claims 1 to 4,
characterized7in thab%%stgcsiﬂ ers ogg:errti an tdiics)gnoonryl tgrep thalate qrﬁ %sorprescgnt.in gwe
composition. Composnio% accorcﬁng% ohe ormor oFd&ims™ z(r)ng’ characteARY TR At the
composition comprisest the adtidibpahpEsti€iaddiibici ptasibazqreoedssingrte mgeet atudeyvhiclkeast one

plasticizer selected from the group consistin dialkyl,phthalat triat@ql imellites, dialkyl adipates,
dialkyl 30terephthal£1?é§cg”|gl%/ %%/%f(‘)%e?(? e%%g gst,c%%%sz%rfg & ?tz%e% cgt‘raétgtie?f %q?(yf'll's ptRonic

esters, glycerol este2s].isosorbide esters, citric esters, alkylpyrrolidones and epoxidized oils. 7.
Composition according to one or more of claims 1 to 6, characterized in that the ratio by mass of
additional plasticizers which are used and which reduce processing temperature to diisononyl
terephthalate8s fronCarapdasitinla@& Cdimpositor accordingftoainescr mdtechiackaitesZe i,

characterized in tha{ th&ﬁgfg ositioaiggmgrises sus ension.PVEVr@icros!us ension.gé/g\%]d/or

, h
emulsion PVC. 10 9. éomposﬁ&ogccorcﬁn? 0 ORe of rhore of claims 1'% ,%?Paerg%ierlzed in that the

composition comprises!atrleastisnm &dditive selected from the group consisting of fillers, pigments,
matting agents, heat stabilizers, antioxidants, UV stabilizers, flame retardants, viscosity regulators,
solvents, 15deaerating agents, adhesion promoters, process aids and lubricants. 10. Use of the
composition &cordidgrpasijioh datodintptd fordloonurecoihgsimwallbap8rcbammtieriaed itoverings,

tarpauiins or coated,eiics 20, b Meulding onsing e compasiianascaiding i gpeast one of

claims 1 to 9. 12.Floor covering tomprising the composition according to at least one of claims 1 to 9.
25 13. Wallpaper cagnpuigingnsiettmgnfdiiidon agpoetits) toattifepagentsohekistaiiineds 14. Tarpaulin

comprising the ComB%BB‘&Haarﬁg(,)Wgtgbﬁy&%%%ﬂ?eoﬁe?@&%é,3\%%g$ity regulators, solvents,

15 deaerating agents, adhesion promoters, process aids and lubricants.

10.  Use of the compaosition according to any of claims 1 to 9 for floor coverings,

wallpapers or other wall coverings, tarpaulins or coated textiles.

20 11. Moulding comprising the composition according to at least one of claims 1
to 9.

12.  Floor covering comprising the composition according to at least one of
claims 110 9.
25
13.  Wallpaper comprising the composition according to at least one of claims 1
to 8.

14.  Tarpaulin comprising the composition according to at least one of claims 1
30 to 9.



WO 2012/06927856PCT/EP2011/069013 15.Coated textile comprising the composition according to at
least one of claims 1 to 9.
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15.  Coated textile comprising the composition according to at least one of

claims 1 to 9.



