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synt heses, sugl-Pg- AL §%C f,di carboxylic acid - thes groups
been esterified, 1.e. ﬁggﬁgéﬁ%% wi t h nonocar boxylic acids or,

respectively, ponohydric alcohols. 2 2 JUN 2004 2 RO B 104 737 discloses a
process PEPERTEMAMATENEI PR iaf chABdgals to which a plasticizer

belongs, its use can raise quite specific new areas of work for

25 the skilled worker. One of these which is receiving particular
attention is the discharge of plasticizers out of the materials,
for example via bleeding, where the plasticizer mostly forms a
liquid film on the surface of the material, or by evaporation.
Another phenomenon is migration: the escape of the plasticizer

30 from the material followed by permeation into a plastic with
which it is in contact.

An important class of plasticizers is that of polyesters of
dicarboxylic acids., They are used in particular in producing

35 films, coatings, profiles, floorcoverings and cables based on
plasticized PVC when relatively high requirements are placed on
resistance to extraction, especially in contact with gasoline, or
with oils or fats, and also on the UV resistance and volatility
of the plasticizer.

40
There are known polyester plasticizers made from dicarboxylic
acids and from diols and having terminal alcohol groups - from
syntheses using an excess of diol - or terminal acid groups -
from syntheses using an excess of dicarboxylic acid - these

45 groups having been esterified, i.e. "capped”, with monocarboxylic
acids or, respectively, monohydric alicohols.
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compounds, and exhibit only a low tendency to migrate into other

plastics with which they come into contact.

30 We have found that this object is achieved by means of polyesters
suitable as plasticizers and obtained by reacting aliphatic
dicarboxylic acids, neopentyl glycol, at least one other diol and
a nonanol mixture, where the nonanol mixture is mainly composed
of l-nonanol, of monomethyloctanols, of dimethylheptanols and of

35 monoethylheptanols.

Novel nonanol mixtures have also been found, as have a process
for preparing the polyesters and the use of the polyesters as
plasticizers for plastics or polymers.
40
For the purposes of the present invention, since the dicarboxylic
acids, the neopentyl glycol, the other diocl(s) and the nonancl
mixture are reacted to give the polyesters of the invention, the
composition of the polyesters in terms of the starting materials
45 refers to dicarboxylic acid units, neopentyl glycel units, diol
units and, respectively, nonanol units in the polyester.
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A preferred starting material comprises from 50 to 100% by

weight, preferably from 80 to 95% by weight, of butenes and from

0 to 50% by weight, preferably from 5 to 20% by weight, of

butanes. The following makeup of the butenes can be given as a

30 general guide to quantities:

l-butene from 1 to 98% by weight,

cis-2-butene from 1 to 50% by weight,

trans-2-butene from 1 to 98% by weight, and
35 isobutene up to 5% by weight.

Possible catalysts are catalysts known per se and comprising
nickel oxide, as described, for example, by O’'Connor et al. in
Catalysis Today, 6, (1990) p. 329. Supported nickel oxide

40 catalysts may be used, and possible support materials are silica,
alumina, aluminosilicates, aluminosilicates having a layer
structure and zeolites. Particularly suitable catalysts are
precipitation catalysts obtainable by mixing agueous solutions of
nickel salts and of silicates, e.g. of sodium silicate and sodium

45 nitrate, and, where appropriate, of other constituents, such as
aluminum salts, e.g. aluminum nitrate, and calcining.
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mixture into contact with the heterogeneous catalyst are
tube-bundle reactors and shaft furnaces. Shaft furnaces are

30 preferred because the capital expenditure costs are lower. The
dimerization may be carried out in a single reactor, where the
oligomerization catalyst may have been arranged in one or more
fixed beds. Another way is to use a reactor cascade composed of
two or more, preferably two, reactors arranged in series, where

35 the butene_dimerization in the reaction mixture is driven to only
partial conversion on passing through the reactor(s) preceding
the last reactor of the cascade, and the desired final conversion
is not achieved until the reaction mixture passes through the
last reactor of the cascade. The butene dimerization preferably

40 takes place in an adiabatic reactor or in an adiabatic reactor
cascade,

After leaving the reactor or, respectively, the last reactor of a
cascade, the octenes formed and, where appropriate, higher

45 oligomers, are separated cff from the unconverted butenes and
butanes in the reactor discharge. The oligomers formed may be
purified in a subsequent vacuum fracticnation step, giving a pure
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30 For the purposes of the present invention, the hydroformylation
preferably takes place in the presence of a cobalt catalyst, in
particular dicobaltoctacarbonyl [CO2(CO)g). It preferably takes
place at from 120 to 240°C, in particular from 160 to 200°C, and
under a synthesis gas pressure of from 150 to 400 bar, in B

35 particular_ from 250 to 350 bar. The hydroformylation preferably
takes place in the presence of water. The ratio of hydrogen to
carbon monoxide in the synthesis gas mixture used is preferably
in the range from 70:30 to 50:50, in particular from 65:35 to
55:45.

40
The cobalt-catalyzed hydroformylation process may be carried out
as a multistage process which comprises the following 4 stages:
the preparation of the catalyst (precarbonylation), the catalyst
extraction, the olefin hydroformylation and the removal of the

45 catalyst from the reaction product (decobaltization}. In the
first stage of the process, the precarbonylation, an aqueous
cobalt salt solution, e.g. cobalt formate or cobalt acetate, as
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these, cobal t %k%lbz&?%tctraog’fﬁguﬁﬁt% HobAl fieFB%"?ﬁaetde}?Y esbdatiancendte, cobalt
et hyl hextélh%arteéuiﬁam&o‘EféFlatltnéﬁi‘iFﬁe?fé{% EXtCac86d shadks iotonaphtdyerioasaci d), and
al so t hePRasisal fheapawtaust avkadt sohplselutiotesbidineaonshd itrs of the
hydr oROrdgdaitailonzathen icatrakythedldoy tdet EVes € ahalde g@ngpéjrm%cg?g[n in f5| tu
as cobal the paebapybsy1dtions @héOrélpﬁﬁld%?oi—ri?y%%%to%ggﬁ)gﬁé’ét C%gﬁg,ﬁéﬁs 0

' . tet decacar 0 and
hexacobar s, bﬁ;ﬁ%gﬁ%%ﬁié“lﬁc%@c%% roasBRESy Aot BBt sy <aiP ng the
on.is N

hydr of or my] g‘%. gﬁ%’édf’f%“ §iVE bRidetSpadl BaRers. €Agpabyial reduction
gener al | Sttlél%éﬁlﬂfat?é‘dstfleaﬁg?ﬁl%\mt pdeydidgenagadnt i ons of the 45 .
hydrof®rmyl ation, and it is also possible to control the hydrofornylation

i n such Thewdpragtian gifvenhessebdlitalday atosp) el oxedhet i osHRREVEr, the
hydr of orgaphati eac aryadUGht 80 MY ahSc phase and the hydroformylation
of the olefins can also be carried out in a single-stage process
in the hydroformylation reactor.
30
Examples of cobalt compounds which can be used are cobalt({II)
chloride, cobalt(II) nitrate, the amine complexes or hydrate
complexes of these, cobalt carboxylates, such as cobalt formate,
cobalt acetate, cobalt ethylhexanoate and cobalt naphthenate (Co )
35 salts of naphthenic acid), and alsc the cobalt caprolactamate
complex. Under the conditions of the hydroformylation, the
catalytically active cobalt compounds form in situ as cobalt
carbonyls. It is also possible to use carbonyl complexes of

cobalt such as dicobalt octacarbonyl, tetracobalt dodecacarbonyl
40 and hexacobalt hexadecacarbonyl.

The aldehyde mixture obtained during the hydroformylation is
reduced to give primary alcohols. A partial reduction generally
takes place straight away under the conditions of the

45 hydroformylation, and it is also possible to control the
hydroformylation in such a way as to give essentially complete
reduction. However, the hydroformylation product obtained is



2 2 JUN 2004 7 generally hydrogenated in a further process step usgﬂg
hydrogen gas or a hydrogen-containing gas m xture. The hydrogenati JUN 2004
generally takes place in the presence of a heterogeneous hydrogenation
catal yst. The hydrogenation catal yst used may 5 conprise any desired
catal yst suitable for hydrogenating ;al dehydes to give primary al cohols.

| abl e catal ysts are copper chromte,

Exanpl es htab C rciall vali

cobal t, %)”b%étﬂgoﬂ’ %ruor?%srﬁﬁﬁféck%ﬁ/ ﬁ‘ﬁ’fb&f ROMFA dSePwhs £ hidepgen

appr opri &1F, CEoRphY TP IEACPPEADIS S9F BhroUUmMTOr bfduodmrati®npr onot er's,

and m xt ASEETL 1Y obpeas Pliackeln ardf eresbnomiafma Tbeersiekaiuscompounds are

Eenerfil I ﬁ“mo&eh@tmrﬁlﬂﬁmﬂ?egj’mém@ﬂgbéend‘ﬁfcﬁ{ cak§1ySUGLeRS nd glm na or

i esel @Ildompktsk s despeagi i€t t onprisi.ng n e netal s,
T e, SRR T Brbechn g,

such as ! | adi u A sUl , ing out the
hydr ogengtl?%hpﬁgg%; tﬁ?@k?gg?gﬁm aﬁ&PHSS? P LEfeChi S iddleo be

hydr ogendat BT ARt 1 He 2VRydrBYR Fafdd v6ts 2%8 peppevetiyonite, cobalt,

hydr ogen©8aL hi FOMRPUSElS . nixked e ndcsepasogthunbier, exem) eneeeurrently, over
a fixed bogroprid t kembydseganali afosatal oS onr SRS Yl QﬁeB?%%” preferably

vl ogon Bepes ot ronr e 1o 3opPRty FABL pbI SheeRsitactre o 300

hydr ogen f f.ro 50 to ,

bar . ThengEglé?Leg ulndgng%l%n%ﬁ?efrraﬁ?i Bh 3 ForRe SHRRREt95h o@i SBPReIe obt ai ned
during t FESSRirgSHshi B8R 2Hhime eEphienalgubri By is adisicopabsilhist ithl at i on
from t heU€8 PiRlyEAshenBPairing ghble buidalsg puonuss 1aEdsushsomat ogr aphic
anal ysi spelladvarmr.esul t ant nonanol m xture can 30 give the relative anobunts
of thasi ndividual conpounds (the percentages given being percentages by gas

chr omat ogr ; p rti,on_of 1-nonangl in the nonanol m xture of
' 81 2080 meIﬂg?I69%%5%&%“?oofs%hepg@‘?’é‘?%ﬁﬂa&“ﬁ’oﬁ?@to 12% 35 The

the inventl .S _nor

proport i gﬁi%’?ﬂ‘i‘r@‘%ﬂgﬁ%‘i’ MOEEENBPR RiXtHEREP | Be fhysinogenated E0@Ythe

pr ef er abPYAFIBR #55t B BOYESHES LpERLY c iier hiyApoyelb-dcnt@@9ingaquk it i S

parti cul Br¥Sugs @irer pbssed orfof- rramyle lcoaok 2860t 19N Gbved- BEE vdd Ineachanol

t oget Rér tho hpmlreguepadion eAslal1gbY very 40 particularly preferably at |east
40% based on the entire nonanol m xture. The proportion of the

di et hyl t . et.hyl heptanols (s normally from25 to 80%
preferably f.?or{lbgsﬁ{‘.gl%g&%eifﬁ&g% i 5 pL.SCGF rmEIe™ 60 480425888, iin i s
pr ef er abPe" Y61 127 sTHP et 4y itol JE@‘fftraﬁafj, at 3 dytdpiogenhppesmole afidfrom
4, 5- di methyie P3Reptanoin wogsinetat droakes52 @ HOY BA@4 The desired

25 isononanol fraction in the reaction discharge obtained during the

hydrogenation can be separated off by fractional distillation
from the Cg hydrocarbons and higher-boiling products.

Gas-chromatographic analysis of the resultant nonanol mixture can
30 give the relative amounts of the individual compounds (the
percentages given being percentages by gas chromatogram area):

The proportion of l-nonanol in the nonanol mixture of the

invention is normally from 5 to 15%, preferably from 8 to 12%. -
35

The proportion of the monomethyloctanols is normally from 40 to

100%, preferably from 45 to 80%, in particular from 45 to 60%,

and it is particularly preferable for 6-methyl-l-octanol and

4-methyl-l-octanol together to make up at least 35%, very

40 particularly preferably at least 40%, based on the entire nonanol
mixture.

The proportion of the dimethylheptanols and monoethylheptancls is

normally from 25 to 80%, preferably from 30 to 602, in particular
45 from 30 to 40%, and it is preferable for 2,5-dimethyl-1-heptanol,

3-ethyl-1l-heptanol and 4,5-dimethyl-1-heptanol together to make



8 wup at least 20% and in particular 25% based on the entire nonar}&l 2084
m xture. The proportion of the hexanols in the entire nonanol m xtur Jlﬁ“ &
normally from4 to 40, preferably from6 to 30% and especially from6 to
20% The nonanol m xture of the invention is preferably conposed of from
70 to 99% especially from80 to 98%and in particular from 10 85 to 95%

of a m xtur e0f .1z |, nonet hyl.oct | s, dinmethyl heptanols and
nmonoet hyIrLilegen%t;clangIJJEEI iﬁe%(?gnrs{ﬁt g%flc%/uﬁ rngﬁghot?astﬁdxf)ﬂr’éh%fe”ttﬁéei nvention at
20C is norRarty™+¥oMe. 75 to 0.9 g/cnB, preferably from0.8 to 15 0. 88
g/cnB, and particularly preferably from0.82 to 0.84 g/cnB. The refractive
i ndex nDZ(ei prapemaldry dfr ohe lheb2indle inddhe erd¥i®behablyoif MAMLLr43;40 1. 44
and pars immanhy praf er abl yof romeela439 0.1 . e bpiling.r e at
rocerabis °“;Lo64§‘§’o&@ T eersgﬁ%afﬁgm 195 to

at nospherd;grpgessWgg is normally from 190 t pre
215C and 20 particularly preferably from 200 to 210C. The di carboxylic

acids used are normal |y nonaromatic dicarboxylic acids having from6 to 20
car bon at'6ffs "OPFRF e MHBIYLE r @fn et Gnyent fem bien pakGaratEnd coRppaéEd il ar from
6 to 8 cdrbon7attone,d%aseap@Sialilit diremo80 esPeRisabhy 1M Gaveduai Ly £,.80d very
parti cud a5l yosed®el ot sehagt g Qd 1050§9ﬁ&:},y m\%g}nﬁ{g A d, gnd nost
preferabwmg%ﬁ%pt\%ﬂw' Caldfiniin %F‘eihgito S Jwhic rPﬁy “D&"0seH are

[ ich h 6 on 2 1%

hydr ocar bons [’si c] ave m £3 carbon atons, especially
from3 to 11 carbon atons, and preferably have no ot her substituents
al ongsi déPENEERAGYhPdr 6RS | nefredeps mintrermf Ivhveibhsitriohyde oz@rdae chain
i nt errupfetmably dwemopf . hdrieo dxpggrcat OEefeBadl PArdaopded.4 0 one anot her,
for esatpbe d/cet bamasi@iculaZi pr Lol sdom3 RB9PAD | |, ,35,
1, 2- but angéi &l srake3vbul gasdibe L 4ok Lf‘ﬁ'edj;%l ™ g_ pe”-tlgé;i?% gl/:cm .
1, 3- pent gpg I(%{blyz-f xhhﬁ'lﬁl’g' ?eﬁl anedr ol | ,E— 66\?‘1 andtilo e
1, 5- pent %n al, 1,g-g exanediol 41, 2% SaxhdaP P 1y Prefegabky fom
1, 5- hexahetiol®° 183 RexBifedodLingi BMHA afeaghgerliericr peedsimnes gl ycol, the
nononeopBftRAllg fEer b2 éro @ROPYdrmmefeiranly cfmmi d9s5oto 401 5vcxhpges of these
di ol s20Aparigiauiliag 1yr oot epraefler en6e 100 Govemoé®, sol e use of the
nononeopentyl glycol ester of hydroxypivalic acid and the sole use of
1, 2- propanedi®ar | e use 4-bhut anedi ol is particularly preferred.
45 The pyepas %ivggﬂ%f(?ﬁ%lﬁgl ggés? eH:I:se o rf"ﬁng rﬂf’é’i‘?trioﬂgtf% HGarpeyy in a
manner known per se (¢ ° F8r “exAiicd ateps nebrpierehéycigie s paldf
| ndust r i G1*OReAF8RF y2nd g PREEIFHIAT VERMVEr tads gestbh 2tdinalUbs2804 9
SChafgsrﬂH{t“%Eiﬁﬁe¢$Re°ﬁﬂllYAﬁndiKiddﬁE4yetaﬁﬁﬂkeﬁ?ﬂéak@&cuﬂ%ﬁly solely

sebacid acid or solely azelaic acid, and most preferably solely

adipic acid.

Other dicls which may be used are hydrocarbons [sic] which have

30 from 2 to 13 carbon atoms, especially from 3 to 11 carbon atoms,
and preferably have no other substituents alongside the two
hydroxyl groups, and may have their hydrocarbon chain interrupted
by one or more oxygen atoms {(-O-) not bonded to one another, for
example 1,2-ethanediol, l,2-propanediol, 1,3-propanediol,

35 1,2~butanediol, 1,3-butanediol, 1,4-butanediol, 1,2-pentanediol,
1,3-pentanediol, 2-methyl-1,3-pentanediol, l,4-pentanediol,
l,5-pentanediol, 1,2-hexanediol, 1,3-hexanediol, 1,4-~hexanediol,
1,5~-hexanediol, 1,6-hexanediol, diethylene glycol, triethylene
glycol, the mononeopentyl glycol ester of hydroxypivalic acid, or

40 mixtures of these diols. Among this group preference is given to
sole use of the mononeopentyl glycol ester of hydroxypivalic acid
and the sole use of 1,2-propanediol, and sole use of
1,4-butanediol is particularly preferred.

45 The preparation of the polyesters of the invention is carried out
in a manner known per se (cf., for example, “Ullmann’s Encyclope-
dia of Industrial Chemistry”, 5th edition, VCH Verlagsgesell-



pp. 572-575). The chain length and, respectively, average nolecul ar wﬁﬂ
of the polyesters can be controlled via the juncture at which the Ichn
m xture is added and the anmobunt of 5 this mxture, and these may readily be
determ ned as a matter of routine by the skilled worker. The catal ysts
used conprise conventional esterifigation catalysts, in particular dialkyl

titanates re exa es of R are iso- propyl n- butyl and

i sobutyl )} c(h(‘ﬁ(ghaneg)z[iv"—f:il\}q“c‘lm 6 fp Jthf P c2hbi ¥ 5@ -e3pBcval 4 Y910

i sopr opyl 8- BdEyP /¢ 1 t arfst é?hallﬂ tprotir ends r selsradsadiedpnt aveshiyei ni ti al char ge
in the reelecedarvessedit @dnphe seslwditpire ash he REOREBL Yéd G}iC@he t he ot her
di ol (s), juretestest filtiati @heCRbadntst naaduir@elserhtdd%% 2R %3‘ L?g de
nonanol s NiRgtsURgxt TRk 5 4RAGHLOR xﬂa;}(txléaﬁlhﬁ dral neat e a8 0C and
hormogeni HYes %%r rl#éﬂ'%k Ijg |p\?ﬁ9§then F‘ tThues F8ing 0‘3519306,n itehtdospheric
pressure. ihe ester] |cat| T -oTPRi Tt 3 OIFt6r uaes evommidsaal |y begi ns
at about COEOENTFARALhesterdficatirn icanatprhed ins pechbeetkbydidilgyl| | ation via
a col unm.titanages|i IRWpTadL othemenexahp s b R gietidd-pevpy1 dufimg 4 hi s
procedur endt heybax ¥l y etret Aele $10 fidhe cf 8ACH | Q) ME$3E! acui‘eanrdegg Lon allvessel

is theqp n%@bggpyp_mtg,@ogl ahd J.urther water of reaction 1S s ri pﬁ’ed at a
pressure of from 150 t6 300 mbar, by passing nitrogen through the reaction

m Xt ure. Stlrrlnlg of the reaction 25 mxture is continued under these
condi ti off® GRE| PrSEETTEE griedinenty ashe etritd@ l<tbange ofn KOH peaciicof
react i on VRERebreoMiRdEEs| odipir adidn vempéntyad gaycaDP-2ROGrasd at a pressure
in the rangé($yomhkdestoriblradian cAtOIES dn@d 8L esAd M %ﬁlguﬁ@({ﬁﬁ)%%l ic aC| d
groupsts nBashélahiwaker g @&%%§§oﬂolﬁ'%&q_‘rem T hela%t Qg er e,

c

using an c e I n.an tirrin unt val ue per
oBCs Eo® Qn& ‘}3!]\4.0? reac <":thl tg*ﬁ‘?ethFBa‘&‘?’?to‘rPuﬁFxF@nre is

g of reagt}on, o xt g T

then filtered at T002THFENEFRE ?’é%iﬁ“crﬁnt BSI%@%Cétl@he Withenti on are
nor mal | ye&b%%%@&n 95 BEteT.omozmat by Seegimisd at pakder dSIOYC f roma 45tke &0 nol d
and par teettiqy [fprpedf &s atdmpvedohy 48 410 15Qt00h % 0f 2Adbdh@naciqd units, 40
from 2ot dléB(smlmhﬂ/preﬁ@:ﬁaamlymfisceﬁ}éLQ:utéh%% Hl?ézﬁ)d?li}fin p@ﬁié cularly

DL 1 ADbotqURelochoy Pk emictupfLanOag oo Bl el Sy dS 2 B0, 2004

é(r)effe:gblg/ 'éf)lo%%gg%{y]é% %abg%/o% go?“%nfé’rtG‘PrrrU‘F'éertqfeFeaF@r@ and

trippe pressure of from 150 to 300 mbar, by passing

nitrogen through the reaction mixture. Stirring of the reaction

25 mixture is continued under these conditions until its acid value
has reached <15 mg of KOH per g of reaction mixture. Reaction is
then continued at 200-250°C and at a pressure in the range from 10
to 150 mbar in order to esterify free carboxylic acid groups.
Residual water and excess nonanol mixture are stripped here,

30 using an increased flow of nitrogen and stirring, until the acid
value per g of reaction mixture has reached <1 mg of KOH. The
reaction mixture is then filtered at 100-140°C.

The resultant polyesters of the invention are normally composed

35 of -

- from 40 to 50 mol%, preferably from 45 to 50 mol% and
particularly preferably from 48 to 50 mol% of adipic acid
units,

40

- from 5 to 48 mol%, preferably from 10 to 25 mol% and

particularly preferably from 15 to 20 mol%, of neopentyl
glycel units,

45



5- from2 to 20 nold, preferably from5 to 15 nold and particul arl
preferably from8 to 12 nol % of nonanol units. The pol yesters of thezyz JUN 200
i nvention generally have densities of from 1 to 1.15 g/cnB, preferably
from1.03 to 1.12 g/cnB and 10 particularly preferably from1.04 to 1.11
g/cnB. Their vi scosity IS normally iéom 1000 to 20 000 nPa.s, preferably

from 1500 to % fg?w] articularly preferablyfrom1800to 14 000
mPa.s. The reFractlve i"Ad8% ’DQ% fergRher Liqm, 16y m A0 4mal§ and 485,

preferably frBif 148G Rr%%abéﬁdfﬁemtﬂbmoaﬁﬁymds% praetf @nabk yof raym 1. 462
to 1.475. Thecavermgetimekedidlar, weidght, determ ned by gel perneation
chromat ography, is normally from500 to 15 000 preferably from2000 to 10

000, ang partigafh arl r |, lLystyrene

equi val ent s, 05?"? lcu%)lg i/i ﬁéﬁrO% &LLQ@} et gr %g'ﬁ’g‘ SCABH cal

conposi tion i t?lé'?fzegP 1§f TPR 8 FPenti ’6‘?»1? othygrangkiunits.gi ve t he
nononeri c bU|Id|ng bIocks of dicarboxylic acid(s), neopentyl glycol, other
di ol (s) afie redarstens xafurtde andemum@eaeﬁelhomab@ou@ngﬁgle%e olf0 £ 28m

det er m nel ttee Ir.asul §adt3 , apperé satdly ithege; commMEURds, T% rg fgrred procedure
for prep dﬁgc@mgrg tipgi d P\VC co repared using

t he pol ygjsg el §B%E11 4 f%\%ab)[ﬂf fnzi:gsl%sqf é?l bk SmA rﬁ' r ELPEoFit¥st
prepar ed I ig] % er § ? 5039 piEa. ?Jovﬁf@rfeﬁﬁéb&r%@“b)ﬁpﬁet@uspen5| on
process, B2 n%| ek PaFtsFulay PaeEaraloly dxopl 2800 ciwer, and al so,

wher e app1r40|§|0i0atn€a $ ¢ gthe oehreactiod tindes, ns?dchls agersdrabilli 286m6,1 . sgbgicant s,
fillers, 1338pigpeaferatdyesroh| BrEsor Qbandm S.arld Q}tg;,?pdrl i,Zers, antistats,
bIovvlngs FeSab o&t&bqlu r Thi Stlfled on a roll
mll andﬁzggmghﬁq& tQ.0 zf ;fsc’ y QF? mrﬁé %ﬁe‘]‘%‘* ‘“??ed”%hg&ig The-mi | | ed
sheet is tngg g&{)’rp ? p a‘aed’on cg %aﬁogrﬁlpggtl £F ARFTRVEYT £T9R 9 whi ch
the perfdf ¢ §Fé Hﬁe?FOEDQ(?Q r Fed GO0, Thed npayrtdcudar behavi or  of
the pl astrEfsERLEAf IS8 dBP@ria @ 0( ( pol ity 1E340BYubyalehaer viag the wei ght

| oss fromedopglasticized specimen between two speci nens of another plastic
Wi thowo this 45 plasticizer. 22 JUN2004 5 10 11 The conpatibility of a

| asti ci a s in eati ng chanber at
EI gh at ngggggf f@é&%é?fg{ﬁ:f?gﬁplgsgf m\Rlosf'?h%'f rzf?ép‘f’he [ gventl on in
furt her hydrolysis to give the monomeric
dlng blocks of dicarboxylic acid(s), neopentyl glycol, other
diol{s) and nonanol mixture, and to use a method known per se to
25 determine the resultant amounts of these compounds .

The preferred procedure for pPreparing and studying the
plasticized PVC compounds prepared using the polyesters of the
invention is as follows;:

30
A mixture is first prepared from PVC powder, preferably PVC
powder prepared by the suspension process, from the polyester of
the invention as plasticizer, and also, where appropriate, from
other additives, such as stabilizers, lubricants, fillers,

35 pigments, dyes, flame retardants, light stabilizers, antistats,
blowing agents, biostabilizers. This mixture is then plastified
on a roll mill and roll-milled to give what is known as a milled
sheet. The'milled sheet is then compression molded to give a
plasticized PVC film, on which the performance tests are then

40 carried out.

The migration behavior of the plasticizer can be determined (to

DIN 53405) by observing the weight loss from a plasticized

specimen between two specimens of another plastic without this
45 plasticizer.



Exanpl es Neopentyl glycol and 1, 4-butanedi ol from BASF AG were used.

| sopropyl n-butyl titanate canme from DuPont. A) Preparation of a 27 JUN 1004
pl asticizer of the invention A 1) Butene dinerization 15 The butene

di meri zation was carried out continuously in an adiabatic reactor,

conposed of two subreactors (length:jj3n each case 4 in, dianmeter: in each
case 80 t in at 30 bar, The startl ng product used
was a ra?ﬁe Wo?n%a't%f{ﬁﬁﬂ ot & %?‘%tl&zer RaupPe ﬂf"tle%‘ﬁ{}?%n‘éla rQFhBut ane

i sobut ene”'t: ut18ﬁ5 1hg threei‘ﬁér‘? ‘BhLﬂ“é??é ef sb b tawerhos by weiighty. 10% by

wei ght 2% by wei ght 32% by wei ght 37% by weight and 17% by wei ght. The
cat al yst TUsedxamples natlem alllhﬂtmltdangﬁvgyiﬂﬂanEanf&g@agrl%,etagﬁrrposed of
50% by swi ght of NiO 12.5% by weight of Ti02, 33.5% 30 by weight of SiQ2
and 4% by ugigat of A1203, in the formof 5 x 5 mmtablets. The reaction
was carried out with a throughput of 0.375 kg of raffinate Il per 1 of
catal yst and hour, with a return ratio of unreacted C4 hydrocarbons

ret ur ned Ne§PEPEEH 9keaali aadel | 4-loftaBedanl i fricet BREADRG ataree uakdt he 1st

subr eact drsopiroB$l 38 wenyd antamdted daeBpersh Woak .t he 2nd subreactor of 60C.
The cxmversion, based on the butenes present in the raffinate Il, was
83.1% a theo tdevist ¥ yas; 83. 3% Fractlonal distillation of

t he reac{lgr di sc%tgr%ggr%\gis&ﬁgefd télse BATACE Of £ °P§ HVELEAAR fraction from
unreacted raffinate Il and fromthe 40 hi gh- b0|Iers A. 2) Hydrofornyl ation
and hydr dgehat i oRU¥8BE L iferigatéerene mi xture prepared according to section
A.1 of 45 the exanples were reacted for 5 hours discontinuously, in an

aut ocliavehevbi tere Hiebyzueightiaef cd'tﬁﬂ.llﬁlciutoeaﬁ‘@?ﬂ-mw Qﬁ%?o )8 as
cat al yst ad%ggtﬁ_d(yetabgarofcgn%cgegfg ,Su%g:e%géors_f ﬁf“t&} 2 JUN 2004

12 synthes gﬁg e of aqt
m xture OE %9? ur et &f aI 9\%% d|°5‘étEﬂtlfolmeﬁ}baF%rC‘)Olmg
bar. e starting product used was a raffinate II with the
following makeup.

20
isobutane 2% by weight
n-butane 10% by weight
isobutene 2% by weight
l1-butene 32% by weight

25 trans-2-butene 37% by weight and
cis-2-butene 17% by weight.

The catalyst used was a material in accordance with DE-A 4339713,
composed of 50% by weight of NiO, 12.5% by weight of TiO,, 33.5%
30 by weight of $i0; and 4% by weight of Al,03, in the form of
5 X 5 mm tablets. The reaction was carried out with a throughput
of 0.375 kg of raffinate II per 1 of catalyst and hour, with a
return ratio of unreacted C4 hydrocarbons returned to fresh
raffinate II of 3, an inlet temperature at the lst subreactor of
35 38°C and an inlet temperature at the 2nd subreactor of 60°C. The
conversion, based on the butenes present in the raffinate II, was
83.1%, and the octene selectivity was 83.3%. Fractional
distillation of the reactor discharge was used to separate off
the octene fraction from unreacted raffinate II and from the
40 high-boilers.

A.2) Hydroformylation and hydrogenation

750 g of the octene mixture prepared according to section A.1 of
45 the examples were reacted for % hours discontinuously, in an

autoclave, with 0.13% by weight of dicobalt octacarbonyl Co,(C0)g

as catalyst, with addition of 75 g of water, at 185°C and with a



tion of synthesis gas, seen in a fall-off of pressure in
;B'?ogf)g\s;g.rmAfter rel gasi ng thg pressure in the autoclave, 5 the reacﬂdHN 1004
di scharge, with 10% strength by wei ght acetic acid, was freed oxidatively
fromthe cobalt catalyst by introducing air, and the organic product phase
was hydrogenated using Raney nickel;,at 125C and with a hydrogen pressure

he C8
of 280 bar The |sono I fractlon was separated off fromt
paraf fins f&q{anég %:as kPreﬁSB ﬁ?% PAF a8t dAtig of i ¥4 4Ci 6A bI tHee

fé) 25”Th}éercc5‘i*ﬁ§@§ll?lovla%flrtjhetesotmmwml upraet i on was
;ﬁgf;lzgg he §a§5ulem¢lmmtOégﬁapﬂyesm gpeci seen was at EhELdpH ifl yledfekd n 100
advance iwmsithg dutdclafirel: mtéw&é‘h&ﬁh&%ﬁ%"ﬁ‘éééh%' I chﬁev\ﬁ&?{q de per

| of SFEQ:Ih@EBeé@tEJ.&p dI‘sEHEF atw:.%(ﬁcl S Y85 t@g’{ye‘fﬁh&tma&ﬁ%f%ragaa({gagg o

m an
ANNE T R A R Rt B L e
terrperatﬁl cg @rgéﬁﬂctH’Fé’dué\’Feﬁh@WSatl‘lmeomtbﬁJﬁsuT@eRamAyt was
110 m/ mnHCkErhea‘feaerﬁP@ran@aextmsedhm:sogart pegesurd her adgi 65 Ofbrpq@Sﬁur e Wﬁs
set at 20BekPsonorharolofrhdei @pesisTBApNAS: ddjc2¢t ?Poxﬁlgéi, det gf; BFI D. The
ent ac%e

IS y gas 25
11056 20 aofon. ot e BT ok eI TEL e 2k, 7%

1. 6% chrorrat ogram Renai nder to area) were as foll ows: 1 nonanol
6- met hyl - | -octanol 4-met hyl -1 -octanol 2-nethyl -1 -octanol
2, 5- d|neFH?|quHﬂﬂéFaﬁD|°f the isononanol fraction was analyzed by gas

chromatography. A specimen was trimethylsilylated in advance
15 using 1 ml of N-methyl-N- -trimethylsilyltrifluoracetamide per
100 pl of specimen for 60 minutes at 80°C. Use was made of a
Hewlett Packard Ultra 1 separating column of length 50 m and
internal diameter of 0.32 mm, with a film thickness of 0.2 pm.
Injector temperature and detector temperature were 250°C, and the
20 oven temperature was 120°C. The split was 110 ml/min. The carrier
gas used was nitrogen. The admission pressure was set at 200 kPa.
1 ul of the specimen was injected and detected by FID. The
compositions determined for specimens by this method {percentage
by gas chromatogram area) were as follows:

25
11.0% l-nonanol
20.8% 6-methyl-l-octanol
20.5% 4-methyl-l-octanol
5.3% 2-methyl-l-octanol
30 11.0% 2,5~dimethyl-1-heptanol
8.7% 3-ethyl-1-heptanol
6.2% 4,5-dimethyl~1-heptanol
2.9% Z2-ethyl-1-heptanol
2.8% 2,3-dimethyl-1-heptanol
35 3.0% _ 2-ethyl-4-methyl-1-hexanol
2.7% 2-propyl-l-hexanol
1.6% ’ 3-ethyl-4-methyl-1-hexanol

Remainder to 100%: other alkanols having 9 carbon atoms
40 The density of this nonanol mixture was measured at 20°C as

0.8326, and the refractive index np2® as 1.4353. The boiling range
at atmospheric pressure was from 204 to 209°C.

45



3-ethyl-1--heptanol 4,5-dinethyl-I|-heptanol 2-ethyl-I|-heptanol
2,3-di nmethyl -1 -heptanol 2-ethyl-4-nethyl-I-hexanol 2-propy|-|-hex£ﬁ%ﬂUN2ML
3-et hyl -4-net hyl -1 -hexanol 100% other al kanols having 9 carbon atons 40
The density of this nonanol m xture was neasured at 200C as 0.8326, and
the refractive index nD20 as 1.4353.4.The boiling range at atnospheric
pressure M@§)fro g%%ftg g@gc. 45 2 EBJUN 2094 A 3) Esterification 13 6500
kg of adipic acid, %6 Eg o?nneopentyl glycol (90% purity), 2276 kg of

1, 4- but anedi ol , 1294 kg of nonanol m xture from5 section A 2 of the

exanpl es, 63Hd kgl 6 @d By agfidi sbPrbpyd ofi- beispdnttli bapade werze peharged to a
15 nB8 reaxa® kgheat bk tmthde@iand 17¥anMpgest zesh 1Sk kEd 0 £ Lpe reaction

m'xturesvpe%ttira,gnAh@aé@c{:hreoexgﬁgf‘eéft a"i‘:%”B%Q%'ed.isc rg§sg%oe%rgog%tlstﬂi5%%ey Lgr 4

h. Esterifi LQn el i.m nat | f water,” b&gan o

wat er of Jflf%?%lﬁgt ?:e%é’":ccgqr r{@ﬁé%% te @gdrfﬁFttﬂrst PFgE‘E‘i’otrP Vi’ @ &8 um. The
neopent yI? CX?(‘?BII:"P‘@, L FrLAR&R7 ol Thh Fea6haPo | Mintergr wagli then hedtedvisr wer e
renoved and ¢ eturat@@sriaeic austsisomenand urteirwad £ben: heasedripid3q6n,t he
pressur e wias eedoiedt itfom 300wabar, ReEnnbt ragRn 1208/ RheWagtPASSed through

the I eREtieal cTbK! £:8nelcD yadSr &R bg,uaw@hmg;ag&g%% "gactign. Ater a total

of 22 h qf Ly de ese reaction con

reacti on%r?iog'?h*r:gi hé;lglc;égl'l %ha%)u aan\?alﬁg 319 LLRARYL P IR d17het Leact i on

m xture STt KBR® st9OFEE aRd Rjerasd - 1Bhe meAct ighi hixtyreswieAgthen i ncr eased
f1 ow of MeaEBgekC at3030, nBieh prefasre evasy inegu2ed resiXhlambaat eindind excess
nonanol mixtagen (& merhiOvds gfasskdr thnghghurder réesen easthad condi tions
the adisd reabue pirtee weeetiom relicxiyre Aad.f gl Len 13 24ahuge of <1 g of
KOH g Tesresed | ome-PLAGNS - aIRs sbReR il ered f T206 poimerily in order
to remove, . Lnsol umbllx«%u;l)_(raogucftts erive rom-t Re caf ot vagsg sul t ant
pl astici Z6r Was conposed df #9158l 0ot Wdiusi €fatid it OHAF. i of
neopent yFERFytYl M-S 93 id1ed stirued-aturdniiagid daPtsband whikel % of
nonanol BAFESNT Hie 1pFuessed Adow hadnitxieyesi by 86 m3/092tHbeMamorivgSCOSi ty
of 11200rePadsalandtar38nd efxcacki wenansieninBadPe Of adeed7ho Ehes AUEL296

nol el cul apdeei WdsenwasaSHKh (RALYSE¥EENGLAL; ¥ NS )ss th ]\_z\@gctq%tner% ned by

gel pernpati ok HALOFERE 2GF RNy Yghig & <1 mg of KOH/g. The reaction

product was then filtered at 120°C, primarily in order to remove
insoluble products derived from the catalyst.

25
The resultant plasticizer was composed of 49 mol% of adipic acid
units, 17 mol%® of neopentyl glycol units, 25 mol% of
1,4-butanediol units and 9 mol% of nonanol units. The plasticizer
had a density of 1.092 g/cm?, a viscosity of 11710 mPa.s and a

30 refractive index np2® of 1.471.

The average molelcular weight was 6400 (polystyrene eguivalents).
It was determined by gel permeation chromatography using a
calibration curve drawn up by using polystyrene (from Macherey &
35 Nagel or Pplymer Laboratories). For this, about 50 mg of a
specimen were made up to a total volume of 10 ml using
tetrahydrofuran. The measurement took place on a combination of
4 PL-GEL columns from Polymer Laboratories, each of 300 mm length
and 7.5 mm diameter:

40
Particle size 5 um
Pore width 2 columns: 100 nm, 2 columns: 1000 nm
Mobile phase tetrahydrofuran
Flow 0.8 ml/min
45 Injection volume 100 ul

Temperature 35¢C



calibration curve drawn up by using polystyrene (from Macherey & 35 Nagel

or Polynmer Laboratories). For this, about 50 ng of a specinen were 2riadiN 16p
to a total volune of 10 m wusing tetrahydrofuran. The neasurenent took

pl ace on a conbi nation of 4 PL-GEL colums from Pol ymer Laboratories, each

of 300 mmlength and 7.5 mmdianeterg 40 Particle size Pore wwdth Mbile

phase FlgwA45;bpj ection vol colums: 100 nm 2
col urms: 1000 nm tetrahydro;&rl?r%an-ggggg qﬁ de’iﬁﬁg‘i 350C 2 2 JUN 2004 14

Detection refractive index detector. B) Preparation of plasticized PVC
conpounds®’s B. 1. )FHARETES6APRUN PhicER 16l pRARYCcicpmpowids he i nvention 150 g of
Vinoflex (r) S 7114 suspension PVC (BASF AG, 105 g of the plasticizer

from sextd.an)A ofpucheospanid 65 tand B18s©0fcilaRKEeMBEK (i enk 4R, 753 Ba/ Zn
stabilizer were mxed in a manual m xer at room 10 tenperature. The m xture

was then plagti d on a heated | aboratory roll mll (Collin 150)
and proceg)se % "gﬂf’eﬂ X@ gga%ﬁlé%‘fen#ﬁé Feap&tAtfuPe) of 1&ach odf thée two

rol I's wad BF8EC1ZRY fued SF’@’Eh‘%Ii dh ofatbe ewawples rpdn I oy dfheahkoomark® | and
12 rpm f 328t {83 Baddn rsglabil Ther Merei mgxéd nin wamabufl NMbeS. athisopave a

m || eddl3esbeestofe ! Minek Resuk: %s”ﬂheﬁ-rﬁla@%qlfggd l!lléﬁ}d'%gﬁeke y@s, then
R R R d%r%ﬁg%'sa L0 L
B. 2) PVC%:?%WEOUHCF tetmﬁ’ 5312'915‘?/\”? Ie§§f‘| eF e toarphbherassiliPiGr and thet of
exanpl e BOtat Lo TALEScHEEY FVEPNY fpm e fyooducell usichd 2arponfrer aihal | y
avai | abl &epd| y@bl-er‘l‘hepmatlnm zeme Was b ppiontesk fhiheEveahsmD edV 2050.
This 25 phasticf 2drickasssonEss aeh. 0fhddBiled af 1 aek F%'.I-Fee%clegs etéxs 31 mol %
of neopepkybs&h 20l180R taha & PPLLs e 1’"5439% @{I}GC%I H“ﬁs u? mol d of

2- ethylh§§gggl éﬂyi%g Qspf§5¥ac19e8rﬁ%%’ffim o% tgfcﬂgg%s « 5 mm w1th2ﬂngs

period of 400 s.
20 B.2) PVC-compound with a known plasticizer

In a manner similar to that of example B.1l, a plasticized PVC
film was produced using a commercially available polyester
plasticizer: Dainippon Ink & Chemicals DIC W-2050. This

25 plasticizer was composed of 50 mol% of adipic acid units, 31 mol$
of neopentyl glycol units, 9 mol% of 1,4-butanediol units and
9 mol% of 2-ethylhexanol units as capping group.

C) Testing of PVC compounds

30
Compatibility and migration behavior with respect to the
following plastics were then determined on the plasticized PVC
films from section B):

35 - an acrylonitrile-butadiene-styrene copolymer
(Terluran 877@ T),

a polystyrene (Polystyrol® 168 N),
40 - an impact-modified polystyrene (Polystyrol® 474 K),

- an acrylate-styrene-acrylonitrile copolymer (Luran® S 757 R)
and

45 . a polymethyl methacrylate (Lucryl® G 88 E).



Conmpatibility and mi gration behavior with respect to the follow ng
pl astics were then determ ned on the plasticized PVC filns from sedtli BiN 2004
B): 35 - an acrylonitrile-butadi ene-styrene copolynmer (Terluran 877(r) T),
a Pol ystyrene (Polystyrol (D 168 N), 40 - an inpact-nodified polystyrene
(Polystyro | (b 474 K), - an acrylatqestyrene-acrylonitrile copolyner
(Luran(E S 757 d.45 - .a_polymethyl pethacrylate (Lucryl(r) G 88 E).
2 2 JUN i@&ﬁg&%ﬂ% r%“:"%raé’tlf’(r)n"%e ipéfasB%CJtz}?éspV%t?%‘F%‘?@eﬂaét@le@@fm' ned
(to DIN B3408) 28s"HoiGis 2 8PRpErarmsashi ek tdfe Phespiastddipyed PVC
conpound SHTPRUBH aetledi80eher aidl mmhiapknesscithes s, fagm Blaac ed acbet ween two
di sk spediewerenotwanhishesppt asdn ofi bRothéi1Q6+60 HIRD cﬁ%ﬁettg%c S8c 1 mm
at es

Ihe, samuneh oeriam vas. 0G0 piiadiceoigtiggn Lit dassaplales,” Loaded

with a j f d ored, | I'ng ca

The wei \é\%t&l@%ég %‘?Ot égggp gs‘f?sc'l zlgggﬁ@d”%%hﬁoﬁﬁﬂgﬁ?t%ﬁ BFIdAPY Senasd as a
measure of £h8TYHYGCEPHBRT bEaVidbdagf dheé Pl astheivedight 1Dodheofcameat i bility
of the plPAsEtérLaas BVR phmpeinsd addeP\BD cinysosrdvedass demeaBipedoDy et Or i ng
t he pl astiigrzedorP\iehaotppoustl iHe @&ladeydivgcabi net at 70C and 100% rel ative
hum digtoy for a prolonged period. The weight | oss of the plasticized PVC

conpound e i f Rlasticizer .was_ determ ned by wei ghi ng at
parti cul ggg ?%r'?%agtagﬁﬁggﬁéeg&eh%t peag?:f%leznesrsué‘gdp%%srt‘tc‘rﬁz'?dt B¥t q@mrovpd| ns of

. St S
di mensi oR-S78°SEHL0eR BY 55 tRRINA ﬁg?fB%%ﬁ‘ii&ﬁzmsP%d@mﬁupﬁeirmmad si de of
20 the fAFKPARERIREL 2 nE0 Rerad niMedelsbl deriumgditgnfornd preilghged  Once
ready, therwedglite welolt vierss odsphaderhseicazad reyd agnpshifld dlaged in a
gl ass Banksemande off phesei daeralayt adrsmident i A8L,QNI er\%a ter. _The
films heggyghi ot tguch each ot her or%mﬁgges%%clﬁgbgt hé a%%rc.ul‘?’ﬁe gl ass
tank was seal ed using a 25 polyethylene filmso as to be steamtight, in
order to_prevent escape of the water vapor subsequently produced therein.
The wat 8P8 1R SPRCIRRNS AFeAWEST cHekk d8stavese diidmsopfedingnsion requir ed.
Each day?®t¥wo! 18f *t ReS frm. 1 wer&orawivedakr nadd hen ghasBroddns @ndesuspended
f reel ROi hhe He lat mesphire fidmslwbpelmarkea 300 b Fiaeesrh) LLRF Gl FQE. wer e
then cl eanes reatip, retdanglgheand; iMe welrle! gﬁsﬁ‘@{cfedd'bheg %’l’%el & fcrkeané .
suspendegh {Q1q 18 B @iaJsOQﬁan ‘Q{y‘{hnqhggbl net, 4sin orced Cofvect i on,
wi t hout gy %gl T ugi. Lf5cati on-of THe LMt TheM r99BR Rére t hen
freely suspen & Y551 THsufF! ’f‘%lrfeiﬁﬁeﬁhﬂ}(/n%iwcﬁg?aﬁb eLhar sragke the
arithnEt?Qg%ace of the water. The glass tank was sealed using a
25 polyethylene film so as to be steam-tight, in order to prevent
escape of the water vapor subsequently produced therein. The
water level in the tank was checked daily and topped up as
required. Each day, two of the films were removed from the glass
tank and suspended freely in the atmosphere for 1 hour. The
30 surfaces of these films were then cleaned with methanol, and the
films were dried while freely suspended for 16 h at 70°C in a
drying cabinet, using forced convection, without any addition of
humidification of the air. The films were then freely suspended
for 1 hour, followed by weighing. At each stage, the arithmetic B
35 mean of the weight losses from the films was calculated.

The results of the experiments are given in Table 1:

40
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35 nean of the weight |osses fromthe filns was cal cul ated. The res
the experinents are given in Table 1: 40 45 2 2 JUN 2006 16 Table 1 ﬁm@i

in Plasticized PVC compound 5exanpl e B.lexanple B 2 Conpatibility test at
70C and(inventive). (conparison) 100%relative humdity: weight Ol oss
fromplasticized PVC conpound (% by;geight ) After 1 dO.100.24 After 3 d
0.18 0.29¢45 After 7 d 0.25 0.36 After 14 d 0.25 0.43 After 2B d 0.24 0.57
20 25 30 Mgration test at 50C. weight loss fromplasticized PVC conpound
(% by weight) after 30 d in contact with: acrylonitrile-butadi ene-styrene

copol ym'WEWP : (Polystyral(r) 168 N)

i mpact - mpdi fi o bzol ystyrgonmé’. (Pol ystlyrol ( )L?}'?agg(lgl;’g 75[76@;;1;?@ 870 o6
acryl gtg E'E\yiene- acrylonitrile copolynern ( e ves (Compaﬂs{.m) .
0. 20. compatibility test at 70°C and

100% relative humidity: weight
loss from plasticized PvC
compound (% by weight )

-

10
After 1d 0.10 0.24
After 3d 0.18 0.29
15 |After 7d 0.25 0.36
After 14 d 0.25 0.43
After 28 d 0.24 0.57
20

Migration test at 50°C: weight
loss from plasticized pvC
compound (% by weight) after 30 d
in contact with:

25
acrylonitrile-butadiene-styrene 0.4 0.8
copolymer (Terluran® 877 T)

polystyrene 0.1 0.6
(Polystyrol® 168 N)

30
impact-modified polystyrene 0.2 0.7

{Polystyrol® 474 K)

acrylate-styrene-acrylonitrile 0.6 0.8
copolymer (Luran® S 757 R)

35

polymethyl methacrylate 0.3 6.5
(Lucryl® G 88 E)

40
The results in Table 1 show that the polyester plasticizers of

the invention have markedly higher compatibility and markedly

lower tendency to migration - recognizable in each case from a

lower weight loss - than commercially available products not
45 capped using nonanol mixture.



0.30.5 polynmethyl nethacrylate (Lucryl(r) G 88 E) 40 The results in
Table 1 show that the polyester plasticizers of the invention have 27 JUN 1004
mar kedl y hi gher conpatibility and markedly |ower tendency to mgration -
recogni zable in each case froma |ower weight loss - than commercially
avai |l abl e products not 45 capped u%?ng nonanol m xture. 2 2 JUN 2006 17 W
claim 1. A polyester suitable as a plasticizer and obtainable by 5

reacti ngwWel cphati ¢ di carboxylic acids, neopentyl glycol, at |east one

ot her diol and a nonanol m xture, where the nonanol mxture is mainly
conposed;of }- ﬂ%gcg . y | f .dinethyl heptanols and of
nonoet @yllhep%aggﬁ. f’r‘%fulkggo .r%ts%ek)?%@g%a%?e nfjno%T%Jir%/alb C P8 which the
entire> nonahsfc M3 FreéPRAE G FHBEEPEY IAC A K SonPgePeR- P lyePpéentt by
gas- chr omat odfaft £78a Othernd sy roBeRMP S Mixsuge, Apiey ddkeencasnal ai med
in claim1l omitutehe spmepalptcauposied vhi tnamse®1], 4 but anedi ol as ot her
diol. 4. A pabiesdeiyiaztehaldpdd miavYnPin@inis1lah® S5 the preparation

of which useg.fhe. fpnepeapsid y! 9l ycol ester of 20 hydroxypivalic acid as
other .diol. 5. A polyeSter as clained in any of clains 1 to 4, the

preparation of which uses adipic acid as aliphatic dicarboxylic acid. 25
6. A proéessAfBPL¥FSESEr PRgCIMEgsolipesietnm oy dinakhieh i ¥heagptéke clains 1 to
5, which conpeigesl miattiraghad igphpapport thrcarfbdxphi €0 agi d90 peepent y|
glycol, at |Basgaamromhesgrah Greaandf andtainndl 16t Xint18s conmposed mainly of
1- nonanol, of 30 nononet hyl cot anol s, of dinethyl heptanols and of
nonoet.kyl hep d ifi.cation conditiopns knowmn per se, 7. The
use oflgt lﬁ'e p%% s‘v'feesrtlégil S%I%lﬂnle(?cﬁﬁﬁa%iaﬂ Clclogi_kt § JPrePagatian ot
pl asticizer ¥ ‘Sblua?ﬁsi isfl‘%‘?taﬂ?éu&%ea%fmil}% fdPyester as claimed in any of
claimts 1 to 5 as a plasticizer for polynmers. 40 9. The use of the
pol yest e# . asAcp@iyesdernaanylafmed dhnsnd dO Saifs A 40 ast iceezer for pol yners
or plastics paegikaaioRVEs Wibich uses the mononeopentyl glycol ester of

20 hydroxypivalic acid as other diol.

5. A polyester as claimed in any of claims 1 to 4, the
preparation of which uses adipic acid as aliphatic
dicarboxylic acid.

25

6. A process for preparing the polyester as claimed in any of
claims 1 to 5, which comprises reacting aliphatic
dicarboxylic acids, neopentyl glycol, at least one other
diol, and a nonanol mixture composed mainly of l-nonanol, of

30 monomethylcotanols, of dimethylheptanols and of
monoethylheptanols, under esterification conditions known per
se.

7. The use of the polyester as claimed in any of claims 1 to 5
35 as a plasticizer for plastics.

8. The use of the polyester as claimed in any of claims 1 to 5
as a plasticizer for polymers.

40 9. The use of the polyester as claimed in any of claims 1 to 5
as a plasticizer for polymers or plastics based on PVC.

45



