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producing PVC cable sheathing, for applications which include
some at relatively high temperatures.

DE-A-20 09 505 discloses the use of isononancls in the form of

30 bisiscononyl esters of phthalic acid or adipic acid as
plasticizers, where the isononanols are prepared in a known
manner from 2-ethyl-l-hexene by the oxo synthesis, by reaction
with carbon monoxide and hydrogen at elevated temperature and
elevated pressure in the presence of carbonyl complexes of metals

35 of transition group VIII of the Periodic Table, with subsequent
hydrogenation where appropriate. The 2-ethyl-l-heXene is
obtainable by dimerizing l-butene with trialkylaluminum
compounds. The bisisononyl esters described are said to be
suitable as plasticizers for polyvinyl chloride and to have low

40 volatility and low viscosity and to give good low-temperature
resistance in the polyvinyl chloride compositions plasticized.
therewith. ' '

US 4,623,748 describes dialkyl adipates, including diiscnonyl

45 adipates, prepared by reacting propylene oligomers or butylene
oligomers from the dimersol process in the presence of supported
tantalum(V) halides/oxides as catalysts, reacting the resultant




2 CB, C9 and, respectively, Cl2 olefins to give C9, Cl0 and,
respectively, Cl3 alcohols, and esterifying these alcohols with adﬂpﬁ $EP 2003
acid. The dial kyl adipates are clainmed to have high flash points and to be
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where from 3 0% of the CB oleflns have an 1sobutane skeleton
in each molecular chain and less than 3% of the olefins have

30 quaternary carbon, and also more than 3%0% of the total amount of
the Cy olefins are present in the form of n-octenes,
monomethylheptenes and dimethylhexenes. The Cy phthalates are
intended to be suitable as plasticizers for PVC.

35 EP 0 278 407 describes a Cy alcohol mixture for plasticizers which
comprises certain proportions of components with a specified GC
retention behavior in relation to certain reference compounds.
Plasticizers based on the Cg alcohol mixture are intended to give
advantageous resistance to low temperatures and good electrical

40 insulation properties.

In using diisononyl esters as plasticizers in thermoplastic
PVC-based molding compositions it is important that the resultant
plasticized PVC compounds have both very high thermal stability
45 and very good low-temperature flexibility properties. It is also
important that there is little or no bleed-out of the
plasticizers from the plasticized PVC compound during use.




. PVC- base
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30
In the text which follows, the isomeric nonanol diesters of
adipic acid are also referred to as “diisononyl adipates”, and
the isomeric nonanol diesters of phthalic acid are also referred
to as “diisononyl phthalates”, or they are both referred to
35 simply as “diesters”.

The properties of the diisononyl adipates and the diisononyl
phthalates and, respectively, their effect on the properties of
their resultant plasticized molding compositions, are determined

40 by the molecular structure, in particular by the structure of the
isononyl groups of the alcohol component. It has been found that
advantageous low-temperature flexibility properties and at the
same time high compatability are obtained if the isononyl groups
of the alcohol component in the plasticizer have a particular

45 ratio of methylene (CH;) and methylidene (CH) groups to methyl
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great @ and methylidene groups of the isononyl groups and of the adipic
acid unit (internal methylene groups) with chemical shifts of
from 1.0 to 2.0 ppm. The measurements are guantified by
determining the area under the respective resonance signals, i.e.
determining the area enclosed by the signal and the base line.

30 Commercially available NMR equipment has devices for integrating
the signal areas. The value of the integral of the signals
assigned to the methylene groups and methylidene groups in the
range from 1.0 to 2.0 ppm is then divided bY‘the value of the
integral of the signals assigned to the methyl groups in the

35 range from 0.5 to 1.0 ppm, thus giving an intensity ratio which
describes gquantitatively the number of methylene groups and
methylidene groups in the isononyl radical and in the adipic acid
unit in relation to the number of methyl groups in the isononyl
radical.

40
In the case of the diisononyl adipates according to the invention
this intensity ratio is greater than 1.20, preferably greater
than 1.60, particularly preferably greater than 1.70. The
intensity ratio is less than 5.00, in particular less than 2.30,

45 particularly preferably less than 2.00. The ratic is preferably
from 1.60 to 2.30 and in particular from 1.70 to 2.00.
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groups at from 0. 1.1 ppm. The ratio calculated from the
value of the 1ntegral from the signal areas of the remaining
signals in the methyl-group range, i.e. at from 0.8 to 1.1 ppm,
and the value of the integral from the signal area of the triplet

30 signal at from 0.7 to 0.8 ppm here is at least 20.0, preferably
at least 25.0. It is preferably not more than 200, in particular
not more than 100.

The ester mixtures according to the invention are obtainable in a

35 multistage process starting from a hydrocarbon mixture comprising
butenes. In a first step, the butenes are dimerized to give a
mixture of isomeric octenes. The octene mixture is then
hydroformylated to give Cy aldehydes and then hydrogenated to give
isononanols, which are then converted into the adipates or

40 phthalates. The preparaticn of diisononyl adipates or phthalates
by the sequence of synthesis steps mentioned is known per se.
However, an ester mixture satisfying the above definition is
obtained only if, at least during the butene dimerization,
preferably during the butene dimerization and the

45 hydroformylation, specific defined parameters are complied with.
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nickel oxide, as described, for example, by O’Connor et al. in
Catalysis Today, 6, (1990) p. 329. Supported nickel oxide
catalysts may be used, and possible support materials are silica,
alumina, aluminosilicates, aluminosilicates having a layer

30 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
nitrate, and, where appropriate, of other constituents, such as
aluminum salts, e.g. aluminum nitrate, and calcining.

35
Particular preference is given to catalysts which essentially
consist of NiO, S§i0,, TiO; and/or ZrO,, and also, where
appropriate, Al;03. A most preferred catalyst comprises, as
significant active constituents, from 10 to 70% by weight of

40 nickel oxide, from 5 to 30% by weight of titanium dioxide and/or
zirconium dioxide and from 0 to 20% by weight of aluminum oxide,
the remainder being silicon dioxide. A catalyst of this type is
obtainable by precipitating the catalyst composition at pH from 5
to 9 by adding an aqueous solution comprising nickel nitrate to

45 an aqueous alkali solution which comprises titanium dioxide
and/or zirconium dioxide, filtering, drying and annealing at from
350 to 650°C. For details of preparation of these catalysts
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is not achieved until the reaction mixture passes through the
last reactor of the cascade. The butene dimerization preferably
takes place in an adiabatic reactor or in an adiabatic reactor
cascade.
30
After leaving the reactor or, respectively, the last reactor of a
cascade, the octenes formed and, where appropriate, higher
oligomers, are separated off from the unconverted butenes and
butanes in the reactor discharge. The ocligomers formed may be
35 purified in a subseguent vacuum fractionation step, giving a pure
octene fraction. During the butene dimerization, small amounts of
dodenes are generally also obtained. These are preferably

separated off from the octenes prior to the subsequent reaction.

40 In a preferred embodiment, some or all of the reactor discharge,
freed from the oligomers formed and essentially consisting of -
unconverted butenes and butanes, is returned. It is preferable to
select a return ratio such that the concentration of oligomers in
the reaction mixture does not exceed 35% by weight, preferably

45 20% by weight, based on the hydrocarbon mixture of the reaction.
This measure increases the selectivity of the butene dimerization
in relation to those octenes which, after hydroformylation,
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precar bonyl ati on, an aqueous cobalt salt solution,
The cobalt-catalyzed hydroformylation process may be carried out

as a multistage process which comprises 4 stages: the preparation

30 of the catalyst (precarbonylation), the catalyst extraction, the
olefin hydroformylation and the removal of the 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 starting material is

35 reacted with carbon monoxide and hydrogen to prepare the catalyst
complex (HCo(CO);) needed for the hydroformylation. In the second
stage of the process, the catalyst extraction, the cobalt
catalyst prepared in the first stage of the process is extracted
from the agueous phase using an organic phase, preferably using

40 the olefin to be hydroformylated. Besides the olefin, it is
occasionally advantageous to use the reaction products and
byproducts of the hydroformylation for catalyst extraction, as
long as these are insoluble in water and liquid under the
reaction conditions selected. After the phase separation, the

45 organic phase loaded with the cobalt catalyst is fed to the third
stage of the process, the hydroformylation. In the fourth stage
of the process, the decobaltization, the organic phase of the
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hexadecacarbonyl.

The aldehyde mixture obtained during the hydroformylation is

30 reduced to give primary alcohols. A partial reduction generally
takes place straight away under the conditions of the
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

35 generally hydrogenated in a further process step using hydrogen
gas or a hydrogen-containing gas mixture. The hydrogenation
generally takes place in the presence of a heterogeneous
hydrogenation catalyst. The hydrogenation catalyst used may
comprise any desired catalyst suitable for hydrogenating

40 aldehydes to give primary alcohols. Examples of suitable
commercially available catalysts are copper chromite, cobalt,
cobalt compounds, nickel, nickel compounds, which, where
appropriate, comprise small amounts of chromium or of other
promoters, and mixtures of copper, nickel and/or chromium. The

45 nickel compounds are generally in a form supported on support
materials, such as alumina or kieselguhr. It is also possible to
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150 methanesulfonic acid or sulfuric acid.

The reaction with the dicarboxylic acid or with a dicarboxylic
acid derivative generally takes place at temperatures of from 150

30 to 300°C, preferably from 200 to 250°C. In an appropriate
embodiment, an inert gas, such as nitrogen, is bubbled into the
reaction mixture during the reaction and the water formed in the
reaction is removed progressively from the reaction mixture by
the inert gas stream. Once the reaction has ended, the novel

35 mixture of isomeric nonanol diesters of adipic or phthalic acid
is isolated from the reaction mixture, by, for example,
distilling off the isononanol excess in vacuo, neutralizing the
crude diester with an aquecus alkali, such as agueous sodium
hydroxide, forming a two-phase mixture, separating off the

40 agueous phase and washing the organic phase. For further
purification, the neutralized and washed diester is preferably
stripped using steam at elevated temperature in vacuo. The
purified diester may then be dried at elevated temperature in
vacuo by passing a nitrogen stream through the mixture, and, if

45 desired, further purified by being brought into contact with an
adsorbant, such as activated carbon or bleaching earth.
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low temperature flexibility properties.

The following method is preferably used to prepare and
30 investigate the plasticized PVC compounds prepared using the
novel diesters:

A mixture is firstly prepared from PVC powder, preferably PVC
powder prepared by the suspension process, and the diester of the

35 invention, as plasticizer, and, where appropriate, other
additives, such as stabilizers, lubricants, fillers, pigments,
dyes, flame retardants, light stabilizers, antistats, blowing
agents or biostabilizers. This mixture is then plastified on
mixing rolls and milled to give a milled sheet. The milled sheet

40 is then molded under pressure to give a plasticized PVC film, on .
which the performance tests are then carried out.

Low-temperature flexibility properties of the plasticized PVC
compounds are preferably characterized with the aid of the “cold
45 crack temperature”. The cold crack temperature is the temperature
at which a plasticized PVC compound, when cold, begins to exhibit
visible damage when subjected to mechanical loading. The cold
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The test gives a quantitative measurement of the compatibility of

plasticizers in plasticized PVC mixing specifications. It is

carried out at elevated temperature (70°C) and humidity (100% rel.

h.). 17'e data obtained are evaluated as a function of the storage

30 time.
Test specimens
The test specimens (films)} used have dimensions of 75 x 110 x
35 0.5 mm. The films are punched on their face sides and inscribed
(soldering iron) and weighed.

Test egquipment

40 Heraeus drying cabinet at 70°C, analysis balance, Testotherm
thermometer with sensor for interior measurement within the
drying cabinet.

45



The test gives a quantitative neasurenent of the conpatibility of
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weighed. The data given are in each case the arithmetic mean of

the weight losses of the films.

The invention is described in greater detail using the examples
25 below.

Example 1:

Preparation of a novel diisononyl adipate:
30
Process step 1 (butene dimerization):

The butene dimerization was carried out continuously in an
adiabatic reactor, composed of two subreactors (length: in each

35 case 4 m, diameter: in each case 80 cm) with intermediate cooling
at 30 bar. The starting product used was a raffinate II with the
following makeup:

iscobutane: 2% by weight

40 n-butane: 10% by weight
isobutene: 2% by weight
l-butene: 32% by weight
trans-Z-butene: 37% by weight and
cis-2-butene: 17% by weight.

45




35 case 4 m dianeter: in each case 80 cm) with internmediate cooling at 30
bar. The starting product used was a raffinate Il with the follow ngg SEP 2003
makeup: isobutane: 40 n-butane: isobutene: 1-butene: trans-2-butene:
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0 wei
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wat er, at IBREEAISwith a synthesis gas pressure of 280 bar at a ratio of
H2 to COin the mxture of 60/40. Further material was injected to nmake up
for the Pomremststiepn2 ofms;tmxflme‘swﬁagasn fsddoved by fratdrogiehadiopressure in
the autoclave. After releasing the pressure in the autoclave, the 25
reacti Onvfb S;fcfb%f Qfe Yiidhel QUILEENGELpABLdNRIREoAES] it eChdweras freed
oxi dat | Ve ddLTLNE dﬁg@@ lERALY Rlolhy NGEOGHCL b Alve, 306h 100 A4 gaNi ©
product g %&Sght of dlcégglt octacaﬂghnfa éé
2{C0O)g as catalyst, with
20 addition of 75 g of water, at 185°C and with a synthesis gas
pressure of 280 bar at a ratio of H; to CO in the mixture of
60/40. Further material was injected to make up for the
consumption of synthesis gas, seen in a fall-off of pressure in
the autoclave. After releasing the pressure in the autoclave, the
25 reaction discharge, with 10% strength by weight acetic acid, was
freed oxidatively from the cobalt catalyst by introducing air,
and the organic product phase was hydrogenated using Raney nickel
at 125°C and with a hydrogen pressure of 280 bar for 10 h. The
isononancl fraction was separated off from the Cy paraffins and
30 the high-boilers by fractional distillation of the reaction

discharge.
Process step 3 (esterification):

35 In the third process step, 865.74 g of the iscnonanol fraction
obtained in process step 2 (20% molar excess based on adipic
acid) were reacted with 365.25 g of adipic acid and 0.42 g of
isopropyl butyl titanate catalyst in a 2 1 autoclave into which
nitrogen was bubbled (10 1/h) with a stirrer speed of 500 rpm and

40 a reaction temperature of 230°C. The water formed in the reaction
was removed progressively from the reaction mixture with the
nitrogen stream. The reaction time was 180 min. The isononanol
excess was then distilled off at a reduced pressure of 50 mbar.
1000 g of the crude diisononyl adipate were neutralized by

45 stirring for 10 minutes at 80°C with 150 ml of 0.5% strength
aqueocus sodium hydroxide. This gave a two-phase mixture with an
upper organic phase and a lower aquecus phase (waste liquor with



at 125C and with a hydrogen pressure of 280 bar for 10 h. The isononanol
fraction was separated off fromthe C8 paraffins and 30 the high-boill%e$gpr by,
fractional distillation of the reaction discharge. Process step 3
(esterification): 35 In the third pagcess step, 865.74 g of the isononanol
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eFghase and a

Preparation and testing of a plasticized PVC compound using the
novel diisononyl adipate:

30 150 g of Vinoflex S 7114 suspension PVC, 75 g of the novel
diisononyl adipate and 3 g of Lankromark LZB 753 Ba/2n stabilizer
are mixed at room temperature using a hand mixer. The mixture is
then plastified on steam-heated laboratory mixing rolls (Collin,
model 150) and processed to give a milled sheet. The temperature

35 of the two rolls is in each case 170°C, and the rotation rates are
15 rpm (front roll) and 12 rpm (rear roll), and the milling time
is 5 minutes. This gives a milled sheet of thickness 0.55 mm. The
cooled milled sheet is then molded with pressure at 180°C and with
a pressure of 220 bar within 400 s on a Collin model 400 P press

40 to give a plasticized PVC film of thickness 0.50 mm.

The cold crack temperature (in accordance with DIN 53372), the

torsional rigidity (in accordance with DIN 53447) and the

compatibility (in accordance with the above procedure} of this
45 plasticized PVC film are then determined. The results are given




25 intensity ratio is 576.32/329.47 = 1.75. Preparation and testing of a
pl astici zed PVC conpound using the novel diisononyl adipate: 30 150 fSBP 2003
Vinofl ex S 7114 suspension PVC, 75 g of the novel diisononyl adipate and 3
g of Lankromark LZB 753 Ba/Zn stabijgzer are m xed at roomtenperature
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- sheet. cttél’fﬁ‘erature 35 of the two rolls is in each case 170C, and the
rotation rates are 15 rpm (front roll) and 12 rpm(rear roll), and the
mlling ddmparatsvé exampglesl:This gives a mlled sheet of thickness 0.55 mm
The cpoled mlled sheet is then nolded with pressure at 180C and with a
pressur i thi N nég}g,P : 40 to give a
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53447) aidstticizednPit iasmporpd( PreRRRSS d8hre Whih dHSoRRBYE 3 RBGure) of
this 45 yAsageisteded PVC filmare then determ ned. The results are given 15
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si gna [ Ian 0 e nethyl groups, rom0.5 - 1.0 ppm 1Is
453. 95.%’2%6i45%é§1§n ?ln'%lgﬁsi ty ratio of 517.16/453.95 = 1.14. 20 As in

Exanple 1, the commercially avail abl e diisononyl adipate _Exxon Jayflex
DI NA R Psusied Exgmpieducdhg pPESereialdy Pveif-ﬁbi;? digiRPreREl c’fPattack
t enper atEmeen( Uay&teoriiic @awi nhedl o 5837ARFe athbastoigizedaPVeiGilai.ty (in
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above pragedurg)oRhl thidi byl | LM Aesdrdleker 7l petbIN b3 4405 UkAS @ee 0 ven in
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25 film were determined. The results are given in Table 1 together

with the intensity ratio from the lH NMR spectrum.
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with the intensity ratio fromthe 1H NVR spectrum 30 35 40 45 1 5 SEP 2003

17 Table 1 5 10 15 20 25 Dii sononyl

adi pat eExanpl eConpar ati ve 1exarrp|

& SEP 2003

wi th Exxon Jayflex DINA Intensity ratio of the signall.751. 14 groups at
1.0-2.0 ppm (CH2 and CH groups) andi®.5-1.0 ppm (CH3 groups)
spect rumpgnled ;crack tenperature (C) of-64-56 the plasticized PVC conpound

in the 1H NWVR

Torsional rigidity (C of-55-49 plasticized PVC conpound Conpatibili ty test
at 70C dndi20RSayElaatipueeat nospheri c |mwginglé y|ddripahttatlioss of plasticized
PVC congdound (% by weight) After 1 d(.1110.22 Widamipld dOw2eW). 33 After 7
d0:570.69 After 14 dO0.800.88 After 2§ dl1.001. EkxbBne Jagéeéxdi i sononyl
adi pat® [(Exanple 1) differs signi f icgntly frj@oNahe diisonony] adipate
avai | ablfe~ Uy tl% b Eé”§ 3G &C;F”[ MGy Tatro or the signal
groups 3 E C{Ht 272 0 dcnd oups) and fromQ0O. 5 to 1.0 ppm
(CH3 grdyps ro ) a{é{&t%” Iqd 1.75 in[ the diisononyl pdipate of
Exanpl € |kcq, G H1 MfRor EXxon Jayf| ex DINA. 35 Thel cold crack
tenper atluLg-pt,4 Ne pﬁast I Ciz PVC cdnpound
10
Cold crack temperature (°C) of {64 -56
the plasticized PVC compound
Torsional rigidity (°C) of -55 -49
plasticized PVC compound
15 Compatibility test at 70°C and
100% relative atmospheric
humidity
Weight loss of plasticized
PVC compound (% by weight)
20
After 1 d 0.11 0.22
after 3 d 0.27 0.33
After 7 d 0.57 0.69
25 After 14 d 0.80 0.88
After 28 d 1.00 1.07
The novel diisononyl adipate (Example 1) differs significantly
from the diisononyl adipate available commercially in terms of
30 the intensity ratio of the signal groups at from 1.0 to 2.0 ppm
{(CH; and CH groups) and from 0.5 to 1.0 ppm (CHEa groups). The
intensity ratio is 1.75 in the diiscononyl adipate of Example 1,
compared with 1.14 for Exxon Jayflex DINA.
35 The cold crack temperature of the plasticized PVC compound
prepared using the novel diisononyl adipate of Example 1 is -64°C
and its torsional rigidity is -55°C, values significantly lower
than for the compound prepared on the basis of Exxon Jayflex DINA
(cold crack temperature -56°C, torsional rigidity -49°C). The
40 novel diisononyl adipate therefore brings about markedly better
low-temperature flexibility properties in the plasticized PVC
compound than does Exxon Jayflex DINA.
At the same time, the plasticized PVC compound produced using the
45 novel diisononyl adipate of Example 1 exhibits significantly

better compatibility of the plasticizer when compared with the
compound produced from Exxon Jayflex DINA. For example, the




prepared using the novel diisononyl adipate of Exanple 1 is -64C an1d
torsional rigidity is -55C, values significantly lower than for the
conmpound prepared on the basis of Exxon Jayflex DINA (cold crack

tenperature -56C, torsional rigidityg-49C). The 40 novel diisononyl adipate
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pur i ??g rgrsaolﬁgﬁglcby ?ﬁ ’%’Imt% lf:I\élgvg ! n%%%ge%eg for gg& %02"1]2(5)6/ ?0 nbar by
passi ng strength aqueous sodium hydroxide. This gave a two-phase mixtur
with an upper organic phase and a lower agueous phase (waste
liquor with hydrolyzed catalyst). The aqueous phase was separated
off, and the organic phase subjected to two further washings with
30 200 ml of H,0. For further purification, the neutralized and
washed diisononyl phthalate was stripped using steam at 180°C and
a reduced pressure of 50 mbar for 2 h. The purified diisononyl
phthalate was then dried for 30 min at 150°C/50 mbar by passing a
nitrogen stream (2 1/h) through the material, then mixed with
35 activated carbon for 5 min and filtered off with suction via a
suction filter using Supra-Theorit 5 filtration aid (temperature
goec).

The resultant diisononyl phthalate has a density of 0.973 g/cm3, a

40 viscosity of 73.0 mPas, a refractive index np2? of 1.4853, an acid
number of 0.03 mg KOH/g, a water content of 0.03% and a purity,
measured by GC, of 99.83%.

Characterization of the novel diisononyl phthalate by !H NMR
45 spectroscopy:
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intensity }'aetq '0is 125.5/75.5 = 1.66. 10 At higher resolution, the signals
in the nethyl group range at from0.8 to 1.1 ppm are seen, with a val ue of
1000 forat Heighext egsalutirmssheheignghaliratdasmetimyl agrtaupplrengei gnal i s
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st abi Ilﬁzbqo%fr%? Hi¥Red &% oom tenperature using a hand mixer. The mixture
is then plastified on steamheated | aboratory mxing rolls (Collin, nodel
150) andepsmnessies hAdgtest ihgTolfl adpbieeiciz2d Phe dairainat useéngf thde two

rolI's ispddbreaGhseashyl HenadRdethe rotation rates are 15 rpm (front roll)
and 12 rpm (rear rollg and t he mlllng tlrre Is 5 mnutes. This gives a

mille et of _thickness IId heet th | ded
mtho2pr Tl @, vilaBinT 85 7 ikt pbe a Ve 18 o8 i SRR RPRSH00 & oo a 30
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this plagdid zed1RVk, fhddB12ne ol NgA At SIdEsRA0to THfre a milled sheet.
25 The temperature of the two rolls is in each case 170°C, and the
rotation rates are 15 rpm (front roll) and 12 rpm (rear roll),
and the milling time is S5 minutes. This gives a milled sheet of
thickness 0.55 mm. The cooled milled sheet is then molded with
pressure at 180°C and with a pressure of 220 bar within 400 s on a
30 Collin model 400 P press to give a plasticized PVC film of
thickness 0.50 mm.

The HCl residual stability (in accordance with VDE Standard 0472,
§ 614) and the cold crack temperature (in accordance with

35 DIN 53372) of this plasticized PVC film are then determined. The
results are given in Table 2 together with the intensity ratios
from lH NMR spectrum.

Comparative examples 2 and 3:
40
For comparison, two commercially available diisononyl phthalates,
Exxon Jayflex DINP (comparative example 2) and BASF Palatinol DN
(comparative example 3), were studied as above using lH NMR
spectroscopy, and plasticized PVC compounds prepared using these
45 diisononyl phthalates were tested.
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20 Exxon Jayflex DINP and BASF Palatinol DN were used to produce
plasticized PVC films, and the HCl residual stability (in
accordance with VDE Standard 0472, § 614) and the cold crack
temperature (in accordance with DIN 53372) of these films were
determined. The results are given in Table 2 together with the

25 intensity ratios from the !H NMR spectrum.

Table 1
30 Diisononyl phthalate Example |[Comparative |Comparative
2 example 2 example 3
with Exxon |with BASF
Jayflex Palatinol
DINP DN
Intensity ratio of the signal 1.66 0.90 0.53
35 |groups at 1.1-3.0 ppm (CH; and
CH groups) and 0.5-1.1 ppm
(CH3 groups) in lH NMR
spectrum
Intensity ratio of signal 25.3 - -
groups at 0.8-1.1 ppm and the
40 {signal group (triplet) at
0.7~-0.8 ppm in lH NMR spectrum
Cold crack temperature (°C) of {-42 -31 =23
the plasticized PVC compound
HCl residual stability at 18 13.8 14.4
45 |200°C (min) of the plasticized
PVC compound
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20 Palatincl DN (HC1l residual stabilities respectively 13.8 and
14.4 min). This confirms that use of the novel diisononyl
phthalates gives plasticized PVC compounds with higher thermal
stability and at the same time very good low-temperature
flexibility properties.
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35 40 45 15 SEP 2003 225 W claim 1. A mxture of isoneric nonanol
diesters of a dicarboxylic acid, where the material has been sel ecﬂesdﬂzfg@ﬁ
the class 10 consisting of a m xture of diesters of adipic acid, in-"t
NM spectrum of which, observed in g0C 3, the ratio of the area under the
resonance signals at chemcal shifts in the range from1.0 to 15 2.0 ppm
wWth respect to TM5 to the area under the resonance signals at chem cal
shifts in the range from0.5 to 1.0 ppm wth respect to TMSis from 1.20
to 5.00 20 or a mxture of diesters of phthalic acid, wherein, in the 1H
NMR spectrum of the same, observed in CDC 3, the ratio of the area under
the resonance signals at chemcal shifts in the range from1l.1 to 3.0 ppm
Wi th respecéldim:TMS to the area 25 under the resonance signals at chem cal
shifts in the range fromO0.5 to 1.1 ppmwth respect to TMSis from 1.00
to 4.00. 12' m'>gﬁture s.clainmed in clﬁ]igml obt ai.nable b esﬁerifyi ng,
with a dittar 0%& uEe, OF g1 SYBF T SFOAPBM RS Salf o2 & F8th@lic acid or
a derivati ve3tHer edEreahhe SFARG i@ InBaantre sHlected Brmithebriasy
hydr ofl@r ny| acdmsistddghyp@r ogenating an i soneric octenes nixture, where the
| someric octenes mxture is obtainable by bringing a butene-containing
hydrocarbon amhxiti:e bRt @i &MY ALL AValp A NRLIRT, 09RNERMISIEC RbR! ¥Sdc1GUFPT | Si Ng
35 ni ckel Oxb@ey i ABLEIIE A5 el Mohd R 28181 O 2nd USLE! NoddE ene
hydr ocarbon _mi xturé conpr ses % b (I\ﬁl Thi-2of | ess of 750 u?ene, hbased on
the total bUFETRNANSE, SAINALD o CROMLGEA SLAES (Ll AT TN AR Wt oi n
t he hy€rocar boh PRR ¥itRereshfft $€s TG, b9 tha giweaornfes hef resepalehe, based
on the totatiimglenetcohemital AhiFtsAini thaimange €romned ite any ppre of
clains 2 to Withhespentt be TMStia ExbmCDOPO it5£%,.08S Significant active
constituents, from 10 to 70% by wei ght of nickel oxide, from5 to 30% by
weight 1 5 SEP 2003
20

a mixture of diesters of phthalic acid, wherein, in the

1H NMR spectrum of the same, observed in CDClj;, the ratio of

the area under the resonance signals at chemical shifts in

the range from 1.1 to 3.0 ppm with respect to TMS to the area

25 under the resonance signals at chemical shifts in the range
from 0.5 to 1.1 ppm with respect to TMS is from 1.00 to 4.00.

2. A mixture as claimed in c¢laim 1, obtainable by esterifying,

with a dicarboxylic acid, selected from adipic acid and

30 phthalic acid or a derivative thereof, an isomeric nonanols
mixture obtainable by hydroformylating and hydrogenating an
isomeric octenes mixture, where the isomeric octenes mixture
is obtainable by bringing a butene-containing hydrocarbon
mixture into contact with a heterogeneous catalyst comprising

35 nickel oxide.

3. A mixture as claimed in claim 2, wherein the hydrocarbon
mixture comprises 5% by weight or less of isobutene, based on
the total butene content.

40

4. A mixture as claimed in claim 3, wherein the hydrocarbon
mixture comprises 3% by weight or less of isobutene, based on
the total butene content.

45 5. A mixture as claimed in any one of claims 2 to 4, wherein the
catalyst comprises, as significant active constituents, from
10 to 70% by weight of nickel oxide, from 5 tc 30% by weight
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23 of titanium dioxide and/or zirconiumdioxide and fromO to 20% by
wei ght of al um num oxi de, and the remainder is silicon dioxide. 5 5 S‘EPZ[][B
m xture as clainmed in claim4 or 5, wherein the hydrofornylation takes
place in the presence of a cobalt 2&3talyst. 7. The use of a m xture as
claimed in ao§ on@ndmt afoﬂdﬁcadlhlwr i@r@%rﬁiu&l’ﬁd%xﬁdé"é}ﬁ if‘ibgueé {pr ol di ”]9
conposi ti onszo4 MbyPRel ikt = ed. bl di tions. .8. mxture o
i someric non‘glpé)i siV\hi ?:h 1‘%{ u%\égﬁlggﬁlegf |%:'atﬁ%%n%§mgpﬁé%acﬁn[# ¢ A2 T Vi%Mds a
m xt ure of 'esters of adi pic acid in the 1H NWVR spectrum of which,
observed in CDC13, the ratio of the area under- the resonance signals at-
cheni c@l 6 shi & teijtwrenas rekajeeldr dm £18imo4209 Ppm with respect to TMS to
the area undeteddie theOompeEcTnglatSon 2hidls pess Cal +Ha %tréséﬁ'cé hg range
fromO0.5 to dohPravhiysy espect to TMS is from1.20 to 5.00 or 25 upon
esterification with phthalic acid yields a m xture of diesters of phthalic
acid, in,the 1H NVR spectrum of which, observed in CDC 3, the ratio of the
area undetr tHE MESoRANEPIXGIGRaPE ShatTRchiifaRDENPRE ©F theherecedjmdf rom 1. 1
to 3.8%ppm SHaimsr agpecrlastiThBerof oharaddagundepositeonesohance signals 30
at chem cal mhitficglan PVm-bazedembloind.donpdsitiopPm with respect to TMS is
from1.00 to 4.00. 9. A mxture of isoneric nonanols, obtainable by
hydr of orgry! af i [ eS t ) re.in the presence 35 of a cobalt
cat al yst angi ﬁ%ﬁggt;ngﬂﬁ%ﬁgﬁgeh@%&%?%%%ry%ﬂétgflon product, where the
[ sorreg‘c octenes nmixture is obtainable by bringing a butene-containing
hydr otar bon H% §FESHHE IRt 108nHt PR RAEPAD poddi yirldy o adatuteiabbut ene,
based on t heliesgeap olitahi®icoacddtinthe l8oNMR dpasitichmaocf eblerageneous 40
cat al yst comghsiesivag in clEl;pxtie. ratlio AFMtké UdfeDfundsemeRé Craiymanebs as
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e | [
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:silicon di §Xi"§&° rom 1.20 to 5
or
25 upon esterification with phthalic acid yields a mixture of

diesters of phthalic acid, in the lH NMR spectrum of which,
observed in CDClj, the ratio of the area under the resonance
signals at chemical shifts in the range from 1.1 to 3.0 ppm
with respect to TMS to the area under the resonance signals

30 at chemical shifts in the range from 0.5 to 1.1 ppm with
respect to TMS is from 1.00 to 4.00.

9. A mixture of iscmeric nonanols, obtainable by
- hydroformylating an isomeric octenes mixture in the presence

35 of a cobalt catalyst and hydrogenating the hydroformylation
product, where the isomeric octenes mixture is obtainable by
bringing a butene-containing hydrocarbon mixture which
comprises 5% by weight or less of isobutene, based on the
total butene content, into contact with a heterogeneous

40 catalyst comprising nickel oxide.

10. A mixture of isomeric nonanols as claimed in claim 9, wherein
the heterogeneous catalyst comprises, as significant active
constituents, from 10 to 70% by weight of nickel oxide, from

45 5 to 30% by weight of titanium dioxide and/or zirconium
dioxide and from 0 to 20% by weight of aluminium oxide, and
the remainder is silicon dioxide.



