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- The present, inveention relates to. an alcohol mixture for'rsasticizer.
More particularly, the present a>_>  invention relates to a Cs alcohol
mixture having excellent heat resistance, cold resistance and electrical 5
insulating properties as an alcohol material for plasticizer for a vinyl
chloride resin. It is known that a C9 alcohol mixture obtained by the
hydroformylation and hydrogenation of a CO olefin mixture (hereinafter
referred to as "octenes") as the starting material obtainable by the
dimerization of a C4 fraction (hereinafter referred to as a "butend
fraction") composed mainly of butene which is obtainable in a large
quantity by the thermal decomposition of naphtha or by the catalytic
decomposition of heavy or light io  oil, can be suitably emnployed as a
startipng material for plasticizer fjor a vinyl chloride resin. It is also
known that the Cs. alcohQl mixture has excellent heat resistance and is
useful. as an alcohol material for plasticizer, as disclosed in: UK Patent
No. 789,777. However, such 'a C9. alcohol mixture is.a-mixture of many
kinds of isomers since octanes obtainable primarily by the dimerization of
the butene fraction include many isomers, and the properties of the is
plasticizer vary sjubstantlally depending upon the composition' of these
isomers, whereby a substantial difference will be brought about in the cold
resistance, the electrical'insulating properties, etc. as the important
properties of a vinyl chloride resin. Accordingly, improvement of the
properties of the Cs alcohol mixture is one of the most important subjects
to those skilled in the art. However, because of the complexity, not very
much has been known for 20  the improvement of thQ properties. Espec liy,
little las been known for a method of obtaining a Cs alcohol mixture for
plasticizer ywhich is excellent in'bth the cold resistance and the
electrical insulating properties. JP--A-54-88206 describes a. method for
preparing an alcohol for a plasticizer wherein Cs olefins, which are formed
by dimrerizing butene fractions, having a boiling point within a range of
114 to 125 C are subjected to hydroformrrylation to synthesize a Cs
alcohol, followed by distilling and purifying to obtain an 25  alcohol
having, Loling Ioint .wyithirn a ..rar.ge.of 194 to ..208, C. bowysboiling
point Cs alcohols and high boiling point C9 alcohols.are removed by the
distillation process. The properties of a plasticizer obtained by using the
Cs alcohol, rinture described in the, reference are unsatlsfactary,
particularily with respect to its insulation prooertias.. DE-A-10 2Z7194 de
sciibes the  synthesis of .C. alcohol by dimerization. of butenes and
hydroformylation so  and hydrogenati9on of the dimer and the .synthesis of
Cr-Cs, alr,.ohl by dimerization of propylene and butylene and
hydroformylation. and. hydrogenation of the dimer. The reference does ,not
describe the constitution and,effects. of controlling., C  aiccohol isomers
to a specific condition and the properties of the plasticizer obtained by
using such: mixture of Cs alcohols. EP-A-.. 052.2999 describes a method
wherein a C8-C,o saturated alcohol mixture is obtained by 35  conducting
oxonreacon of a mixture of, propylene and butenes, followed by.subjecting
the resultant to aldol condensation a~nd hydrogenation.   ..; In view. of
thie above-mentioned conventional techniques, the. present inventors have
conducted extensive rese Ah to oqbtain an alcohol mixture for. plasticizer
which is excellent in both the cold resistance and the electrical,
insulating. properties and as a result, have found that a Cs alcohol
mixture obtained by 40  hydroformylating octenes obtainable by the
dimerization of a. butene fraction, followed by hydrogenation, which has a
specific distribution of the, isqneMrs such.that when the isomers are
divided into certain specific three group. components, the proportio~ns of
the respective group.compQn~ents are within certain specific ranges,
exhibits excellent performance in bo5th the qold resistance.a0rd the
electrical insulating properties when used for p1sticiger. .The present
ipvention. has been accomplished on the basis of this discovery. 45
Namely, the dbject of the presen    ri.ntion. is to provide .a. C9
,al~cohol mixture exhibiting excellent performance -in the cold resistancei
ite ieat resistaice and the electrical insulating properties as the alcohol
material for plasticizer for.a vinyl-chloride. resin.    . In the broadesf
seg'e, the presentCin-vntion provides a Cs alcohol mixture for plasticizer
obtained by the hydrofoemyiation arnd hyciroggenation ,of 'a Cg. olefin
mixture as the starting material obtained by the 5o  dimerization of
.a`butene fraction, said al'cohol mixture comprising from 10 to 50% by
weight of a first group component having, a  retention time no: longer.
than the retention time of isobutyl n-caprylate (i.e. octanoic acid
isobut.yl.ester), from 10-to 40%. by weight of a second group component
having a retention time longer 



than that of isoutyl I.-n-caprylate and' n:otl.onger than that of methyl,
n-caprate (i.e. decanoic acid methyl ester) and from 30 to 70% by weight of
a third group component having a retention time longer than that of 55
methyl m-caprate,;,as divided into such three components by gas
chromatography using a capillary column packed with a polyethylene glycol
having -a' nuimber average molecular weight of 15,000 to 20,000 as an
isomer separating agent. Now, the present invention will be d escribed in
detail with reference to the preferred embodiments. -2 *
.........-..,.:............. .     .......................    :-        :-
.":. -- ,; .. REPO 278 407 B1 The butene' fraction as the starting material
for the alcohol'.mixture for plasticizer of the present invention maj': be
aC,4' fraction' (herefieafter referred to as. a "BB fraction") obtained by
the thermal decomposition;of naphtha ora BB 1r3ctibn obtained by the
cataly~ti~c.decomposition of heavy or light oil. The BB fracdboh obtained
by th 'the'rmrnal decomposition of naphtha may'directly be dimerized.
However, 5  a so-called spent'BB fraction obtimned by separating butadiene
out of the BB fraction by extraction, or a so- called spent.sphnt BB
fraction obtained by further separating isobutene out of the spent BB
fraction, may also be suitably employed. '    . The BB fraction- obtained
by the .catalytic decompositionrof heavy or light oil is a mixture composed
mainly of butene and butane. This fractlon may be directly dimerized :for
use. However, a BB fraction io  obtained by separating isobutene out of'
such a fraction by e.g. distillation may also be suitably used. Such a
butene fraction can be. dimerized by a usual dimerization reaction. For
example, the dimeriza- tion may be conducted by a so-called
Zieglericatalyst method'wherein a nickel salt and an aluminum-alkyl halide
areused as .the catalyst, or by an acid catalyst method wherein solid
phosphoric acid is used as the catalyst.. 1s     The C8 olefin mrixture
obtained by.the dimerization of the. BB fraction comprises various isomers,
all of which are useful as the starting material.for the hydroformylation
reaction. The hydroformylation reaction can be conducted by a conventional
method. As the catalyst, any ; catalysts commonly employed for the
hydroformylation reaction on an industrial scale, such as a rhodium
catalyst or a cobalt catalyst, may be employed. 20     The hydroformylation
reaction using rhodium  as the.catalyst is usually conducted under reaction
condition.such that the rhodium concentration' is. from OA to 100 ppm as
rhodium atom, the temperature is from 80. to 200 .C,,' the pressure:is
from: atmospheric pressure to: 490 bar (500 kg/cm2G) (1 kg/Cm2G = 0.980665
bar),.anq the H2/OO volume ..,rat6io is .from .0.5 to 4. Further, the"
rhodium catalyst may be employed as modifieO, by aJigand such. as.
atriaryiphosphine (e.g. triphenylphosphine). No solvent .is usually
required. 25  However, itis.possible to useLventinert to the reacai The
.h~ydroformylation reaction. using: cbalt. as the catalyst,.,  usually
conducted under a reaction condition such taisthe cobat;.contration is.from
0.05 to 10% by: weight as cobalt atom, the temperature is from 80.to' ihio
, .the prejssureis frn 4 to. 294 bar (50 to 300 kg/cm2G) and the H2/00
volume ratio is from. 0.5 to 4..Further, the cobalt catalyst may be used as
modified by aa ligand such as a triarylphosphine so
(e.g..itriphenyiphospjhine). No solvent .ls<:. uually required.. However,
it is possible to employ an organic solvent inert to the reaction... .   ;
.   ,; The C9 idehyde mixture or a mixture of Cs aldehydes apd C9 alcohols
obtained by the above hydroformylation .reaction of .the Cs., olefin
mixture, is usuaply rconverted to C9 alcohol mixture by a hydrogenation:
je.action. The .hydrogenation. reaction is usually conducted under a
pressure of at least 35  atmospheric. pressure, preferably fromn30 to 300'
atm, at a temperature of at least room temperature, preferably frorm. 100.
to 200 IC, by using a usual hydrogenation catalyst such as nickel, chromium
or copper. The crude.,aOlcohol mixture. thus.obtained is then purified by,
distillation in a rectification tower. The rectification of the 'crude.
alcohol'..mixture is u~sually coducted, by using a distillation tower
having a theoretical number of plates of from. 3.. to. 50 plates under
a.condition such that the tower.top pressure is 40  from a few m:mlg .to
760 mm Hg and the tower top temperature is .from 50 to 220 C. 



the alcohol mixture for plasticizer of the present invention may readily be
obtained by a method wherein the amount of. the distillate during the
rectification is controlled to obtain the composition within the range of
the prqsent Jrventlon or by a methbd whersin the distillates i finely
classified and the classified fractions are sy taIlysmixed to obtain the
composition of the present invention. 45    'The cornpo.itio~'of the
alcohtol mixture f.or, plasticizer.-thus. obtained will be determined as
follows. Firstly,-by using. a. polyethylene gly~col `having a number
average moljcular weight of from 15,000 to 20,000 as ,an isbriier:,bratng
agent (p'acing aent), the alcohol, mixture obtaiined as above' is analyzed
by gas chromiatogr~eio  usnig a capllary column packed with the packing
agent, and the detected isomer components are divided into
three-group.components based on the retention times of two internal
standard 50  subStarices (isoiiutyl n-caprylate, uld methyl ii-caprate).
Namely tjho first internal standard substance is ii  alp9;;,. and the sec;
ndinternal standard substance iis methyl   substanceeis The an
ljficalcpndition by the gas chromatography using a, capillary column packed
with the above- menitioned pachiikg.agent, is for example as follows. (1)
Columh.,,P packing  polyethylene glycol 2OM" (manufactured by Gaisukuro
Kogyo Inc.), FFS (flexible s5    futsed silika) capillary column. having .a
wall thickness of 0.15  m.m a length of 50 m and a diameter of 0.25 mm ....
(2) Detector: hD (hydrogen' flame ionization detector).    .   . . 3    EP
0278 407 Bi (3) Carrier gjsHelium gas, capillary. 0.66  ml/mIn,'
purge:.43,56 mI/min.. (4) c6ombustion gas! Hydrogen: 0,596ar (06 K~ fcrh2G)
V)        ''PAir: 0.7.8,bar (0.8Akg/6maG)  ' 6     (5) Temp rature
conditions: Initial tempoerature of the.coumn:   C,' temperature rise after
8 rnihutes: 4.5 C/min, final tempera- ture: 80' C:; he temperature at the
inlet and in the detector: 230 C. (6) .Time for anatysis: 40 minutes... (7)
QuantitatK'e;method: Internal standard method using n-undecane as the
internal standard substance 10    (IS). Cs alcohol mixture (sample)/IS -
10/1 (weight ratio), amount of samiple - 0.2 La, relative mol sensitivity
of alcohol - 1.0. The Cs alcohol mixtfre obtained as ab.'ove is thus
analyzed, whereupon isomers having a retention time not longer. than. the
retention time of isobutyl n-caprylate are grouped into a first group
component, Isomers 76  having .a retention time longer than the retention.
time of Isobutyl n-caprylate and not longer than the retention time of
methyl n-caprate 'are grouped into a second group component and isomers
having a retention time longer'than the retention time of methyl n-caprate
are grouped into a third group component. In the present invention, the C9
alcohol mixture is required to have a composition comprising from 10 to 50%
by weight of the first group component, from 10 to 40% by weight of the
second group component 20  and from 30 to 70% by weight of
the.thirdgroup.,cpmponent. A more preferred composition comprises from 10
to 35%O by.weight, of the first group component, from'10 .to:.40%  by
weight of'the second group component .and f~ro.m:,30 to 70% by weight of
the third group component.. A further preferred component comprises from J.
tp 35% by weighfof the first group component, from 10 to 40% by weight of
the second group component ,and from 30 to 65%- by weight Of the third
group component. A still further preferred 26  compo~ition comprises -from
20:to 3 5 by weiglij of the first group component, from 10 to 40% by weight
of the second....grtoupcpnpo nent and fr  Pom 30 to 60% by weight of. the
third: group component. The most preferred composition comprises-from 20
to, 30%- by weight of the first group.component, from 15 to 33% by weight
of thee. seco-rd group compbonn.rjand from 35 to 60% by weight.of the third
group component. If the first grQup:.corniponent is .ess -tya 8%. bi
weight; the electric insulating properties tend to deteriorate. 30  On the,
.other, ha.nd, if it exceeds 50%  by weight, the heat resistance and the
cold resistance tend to 



deteriorate. Further, if ,the'third group cpmponent. is less than 20% by
weight, the heat resistance and the cold resistance teo'nd to deterlorate,
and if it' exceeds 80% by weight, thie electrical insulating properties
tend to deteriorate ., The C0 'alcohol mixture of the present invention
thus obtained may be' reacted with e.g. phthalic 35  anhydride. by. a,
us'aal rjiethod for esterificAtion. and, then purified by a usual method to
obtain a plasticizer (such as a phthalate plasticizer). When a vinyl
chloride polymer and the above plasticizer are mixed in predetermined
proportions and the properties of the plasticizer are compared with e.g. a
conventional bis (2-ethylhexyl) phthalate prepared from 2-ethylhe~x~pol,
t,,he plasficizer obtaine.d by the present .invention. is.excellent in both
the cold resistance 40  and the. electrija! insulating properties and has
superior properties. as a whole, although it may be inferior to spme extent
in the plasticizing efficiency. Now, the present. invention will be
described in detail with reference ,to Examples. However, it should be
understood that the preseyit invention is byn'normeans restricted to.such
specific Examples. 45  EXAMPLE 1       . . ;  *               .    .  .. .-
- (1) Preparation of octenes       -. - , - - : , ..............  . A @
.  , .: -::,, :,  %.,,. - ................................... . So  .. ..
- .;,e  i,.i...p,*. z a . - ; . i *,*:          ;.    :t A .N'
frac~tionWomjosed 'of 6% .by vweight of isobutene, 43% by weight of 1
-butene, 25% by weight of 50  2-butene, 25% b. weight of butanes and 1% by.
weight of others) obtain.ed by removing butadiene and isobutene froti pa ,B
fraction obtairraldferom a cracker of naphtha, waas dehydrated by molecular
sieve 13X. Then, 4 kg' 1of the . dhtdrated Cs fraction 5.5 g of a n-hexane
solutiqn Qf nickel octanoate (Ni content: 6% by weight) and 1.1 4 g' of
ethylalurninurnc dichloride were charged ,under .a nitrogen atmosphere to
an induction agitaotiontype SUS autoclave having a capacity of 10 liters,
:and ,the mixture was reacted at 40 C 55  for 7 hours. After the-
reaction,. 340 g of a S wt% 1H'SOi.'aqueous solution was'added to the
mixture to deactivate the catalyst, and then .the mixture was subjected to
liql;id-liquid separation to obtain octenes. The above reaction was
repeated three times.' :    :  .:.  ,  ...   .,.  -4    -EP:278 407 B1- (2)
Distillationr to obtain an, octene fraction' The octeries obtained in the
above step-(1),were rectified by Oldershow type distillation tower having
an _v    inner diameter of 50 mm and 20 plates under, atmospheric pressure
An octene fraction having a tower top 5  temperature of from 108 to -127 C
was obtained -in- an amount of' 5;8kg. (3) Preparationif.'Cbs acohol
iixtddre (rhodium-catalyst) .; * -- a.  . .   -   .  .    .     .
-a-y.t) Into a SUS autociave having a cap6acity of10 liters, 2.0 kg of the
octene fraction obtained in the above 1o  step (2) and ;21.' g of an
aqueousrhfodium acetate solution (10% as rhodium metal) were charged and
reacted at a reaction.temeperature of 135 C while maintaining the total
pressure at a level of 157 bar (160 kg/cm2G) by, an oxo gas having a ratio
of H12i/GO= 1. Five hours later, the absorption of gas was no longer
observed and lthe reactor was cooled .rapidly. The oxo gas was-released,
and the entire amount of the reaction solution w*as-taken out and then
subjected to distillation under reduced pressure of 10 mmHg to 15  obtain
aldehydesand alcohols. The total.amount of the aldehydes and alcohols
obtained was 99.2%. Then, into a SUS autoclave having a capacity of 10
liters, the entire amount of the product obtained by the above distillation
and 160 g of. a nickel-supported 'solid catalyst were charged under a
nitrogen atmosphere and reacted at a reaction temperature of 150-C while
maintaining the total pressure at a level of 88 bar (90 kg/cM2G) with
hydrogen gas. 20     Five hours later, the absorption of gaas.comnpleted,
and the reactor was cooled rapidly. The hydrogen gas was released, and the
entire amount of the reaction. solution. was taken out. The solid catalyst
was removed by filtration, and the filtrate was rectified by Oldershow type
distillation tower having an inner 



diame~ter-of 35 rnM. and 20 plates.. Tohe reflux ratio was 10, and the
pressure was 10 mmHg. By this rectification, five types of Cs alcohol.
mixtures (R-1, R-2, R-3, R-4 and R-5) were obtained. These five types 25
of Cs alcohol mixtures were anpalyzed by .gas chromatography. under the
above-mentioned analytical conditions. (1 .to (7):'The compositio-n of the
- . alcohol mixtures are shown in Table 1. OH  ,,;e          ,;   *,   ; ..
.- . .:. (4) Evaluation. of the .properties .o.f the. plasticizoer 30
The five types of C I alcohol. mixtures (R1, R-2, R-3, R-4 and R-5)
obtained in the above step (3) were reacted- with phthajii anhydride.by
a-.usualamethod for esterification, and thren purified by a usual method to
obtain a phthalate (plasticizer). :.  .                  . Polyvinyl
ch-loride (polymerization'degree n = 1300): 100 PHR .PJasqtIciziR;- 5,0
PHR  .   ,. '..    ..    .- :.        . 35     Stabilizer.
icedrmium-barinur stearate): 1 P.,-R. Then, a mixture having the
above'composition was subjected. to:rolling by a usual method and then \j
pressed to obain a.. aheet having a thickness of 1, mm. Then, test. pieces
were punched out from the sheet by a. dumbbel die. Each test piece was
examined for the plasticizer properties. The results are shown in Table 2.
40 EXAMPLE 2; The operation was conducted in the.samner manner as in
EA.MPLE 1 except that the hydroformylation reaction was coqnqucqted by
using a.cobalt.catalyst.  .   .   ,  ., 45     Namely, ipto adieUS
autoclave:having a. apdOity of 10 liters, 2.0 kg of the octene fraction
obtained in step  (2) of'EXAMPLE 1 and 209f.dqibalt octacarbonyl were
charged:uunder a nitrogen atmosphere and reacted at ~a temperatukre
of.from:1.40.)tp 150C while maintaining the total.pressure at a level of
157 bar (160. k-g/cm2) with'a n bxo gas -hav-in  g ratio of H2/CO = 1. Two
hours later, the absorption of gas ceased, and the reacfor- was. rapidiy
cooled. A 3xO/ NaOH aqueous solution was injected to deactivate the cobalt
50  catalyst. Then, the reactor was further e6led,.:and'the oxo gas was
released. Then, the entire amount of the reaction solutron was 'taken out
and subjiected to liquid-liquid separation to obtain an organic phase.
Then, the bgannic layet waUs..subject.ed to distillation under reduced.
pressure of 1Q mmHg to obtain aldepydes and alcphals. The total amount -of
..the aldehydes and alcohols obtained was 99%. -Then, into',a; SUS
autoclave havi g-a capacity of 10 liters, the entire amount of the product
obtained by 55  the above distiliation and 160 .goof a. nickel-supported
-solidscatalyst were charged under a nitrogen atmosphere and .teacted at a
reaction temperature of 150 "C while maintaining the total pressure at a
level of 88 bar (90-kg/cm2G) with hydrogen.gas..Five hours later, the
absorption of gas ceased, and the reactor was rapidly cooled. The hydrogen
gas was released, and the entire amount of the reaction solution was p
as ,;t  leased, and the :a.n5:.    :s    . ::-.  .  .:- >EP O 2748407 B1
taken out. The $jId'.,ataIyst was te d by' fi~tr~(ion, and the filtrate
was' rectified by Oldershow type distillation towe'r having an inner
diaiimete' of m3 mim and 20 plates The reflux ratio was 10, and the
pressure was lQ nintvig. By this tectifibati6h fie types of Os alcohol
mixtures (C-1, C-2, C-3, C-4 and C-5) a  were obtained; Th'ese five types
of a. f ibI n'iixtures were analyzed by gas chromatography under the 5
same analytipal tonditiors as in tXAMPLE. V the compositions of the Os
alcohol mixtures are shown in Table 1. The Cg qalc'ohol..mixtures were
evaluated for the plasticizer properties in the same manner as in EXAMPLE i
(4) 'Thb 6sults are shown in Table Z 1o  COMPARATIVE EXA4MPLE 1 In the same
manner as in EXAMPLE 1, a ,CsQ alcohol mixture was prepared, and by the
rectification, four types of Cs alcohol mixtures (HR 1,-HR 2, HR-3 and
HR-4) were obtained. Their compositions are shown in Table 1.: is     These
CO alcohol mixtures were esterified in the same manner as in EXAMPLE 1 and
then mixed with a 



vinyl chloride resin to examine the plasticizer propertnes. The results are
shown in Table 2; COMPARATIVE EXAMPLE 2 20     In the same rnanner as in
EXAMPLE 2, a COsalcohol mixture was prepared, and by the rectification,
four types of C0 alcohol mixtures (HC-i, HC-2 NC434'and H-4) were obtained.
Their compositions are shown in Table 1.     -                  - These COs
alcniol.niixtures Were.heste.ifiec ..ahd their plasticizer. prqperties were
examined in the same manner as in E lXAMPLE 1.MThe resultsa&h~cwn in Table
2. 25. COMPARATIVE EXP;MPLE 3        -" Big2Z-ethylhexyl>i~phthalate (DOP)
was mnixed with a vinyl, chloride resin and its plasticizer properties were
examined in the same.manner asjin EXAMPLE 1. The results are shovwn in
Table 2. 30 35 40 45 so 55 ~     . . . .  . .~~~~    EP 0:278 407 B1 Taible
1 ..:x   T ,I1               EXAMPLE 2 R-1   R-2 i.R-3  R-4   R-5  C-.i C-2
C-3  C4  C-5 First group             V component    42.9 32:.7 14.5 L3.0
20.8  '43.0 20.7  5.5 36.8 19.5 (wt%___ Second group 10   component  -29.4
29.6 23.4 19.0  32.0  29.1  2.2 15.4 25.6 10.3 (wt%)
-    -     - Third group component    27.3 37.6  2.1  8.0  47.1  27.9 47.1
68.2 37.5 70.2 (wt%)        _..__ 15 Table 1 (continued) 20
COMPARATIVE.EXAMPLE 1  COMPARATIVE EXAMPLE 2 ___IR-1  HR -2 HR-3 HR-4
HC-13C-2 HC  C-4 First group component:.   75.0  1.0 '1  :.5.2    75.2 11.4
15.4  5.5 (wt%) '                       _      "        -    - _   '   _
Second group component      5.0    2- 0.5  4.7      4.9  5.7 69.5  4.5
(wt%)___ --                                  -    - Tid group (Thir
L...  .  . __ .. compQnent;   19:8  17 144. 40.0    19.i  2.9 15.1  0.0 30
(wt%):.- i                             -   -       - 36 40 45 50 



7    -    28 407 BI Table 2' 6                           ~~~~~~~~~~EXAMPLE
1 - ~~~~~-t  'R-2            R3:  R-4    R-5 Trensi e force 2
2~~-:76   275  290    277    280' -(k  cm    )-_ _ _ 10 .
Elontgation 00           ~~~361  .358    330    328    340 100% modulus 2
~~~125   126   128    127    127 (kg/cm )     -___ Evai~oration1.915
10       .8 12 (87 C for15915                    10     08 12 1   day)  (%
__ _   _ _ _ Cold 20       ~~res istence      -23.5  -25.1  -28.0  -28.8
-27.1 20       ~~(Tf) ( C)___ -Insulating properties         28.0  22.1
12.5  10.5   14.0 resis~tance) 25  .    ~(x.  1Ol3 0   cm)   _ _ _ _ _ _ _
_ _ _   _ _ _ Table 2 (continued) 30.. *.EXAMPLE 2. --      C-i  C-2
C~~~.-3    C.-4    C-5 Tensigle force 2        ~~~282   270   277    276
275 .m(kg/cm El-ongation (%)          ~~~~352   345   331    349    351
100% moulus~ _____________   1241 126      129    127    126 40
(gc               ______ EVagora tion tO7 C for                I  5
1-.09   1.40   1.00 1 .,d. Y)- (%)___ -Co1 d- - resist nce        -23.6
-27.0  -27.7  -24.'5  -27.2 (Ef) Y-14('.C)--____ Ingu1&ting! properties
29.5. 31.0    10.8  25.5   14.1 50  -   rzesistian'ce) (x i10   . cm)
. 8    EP 0%278407 B1 



:% -able 2 .(continued) 5              :             -.:. ARTTIVE EXAMPLE I
.... .- -:: HR.- .HR-2 HR-.3 ..HR-4 .Tensile force       . -   - 2 .
272   274       280      269 (kq/cm )   -   ._.._ 10          Elongation
(*i-                 370   320       330      328 100% modulus (.g/cm2)
I._123   128       129      130 5       ~~~~( kg/cm 2)..               .. .
..E-va8Qration      . (87 C for            1.80  0.97      1.20    0.88 1
day   VW).. .resist8nce         -18.8  -27.3  -20.0  -29.5 20
C :(Tf), (C)        .  . Insulating' properties           36.8  8.2
9.8     4.1 f(Volume resistance) 25        (L             cm)  1         1
__ _ Table 2 (continued) 30                - .            - -      force -
COMPARATIVE EXAMPLE 2   : OMPARATI .   .   .                      .
t~~~~~~XAMPLE 3 _________-__:__  HC-1. IHC-2   HC-3   HiC--            DOP
Tensile force 269   280       275     277        269 Elongation (I)   ;
368   325       331      330        320 100% modulus        _       127 40
-  .'-- 2         ..  124   127        128     130        123 Ev~aBorati~on
: ... Ea7 -C. forat        1.75   0.99      1.18   0.87         3.-0
-Cold..:_ 45           resiC tdnce         -18.0  -27.2  -21.5  -29.0
-23.0 (Tf)  : C)__                                     _   _  _ _  _  _
1nsuliting   - * (V~51umer        | .1j37.1  8.0     9.2     3.9
10.0 resistance): 50                 13 (x io13 . cm)
A -  - _  - As is evident from the EXAMPL.ES. the alcohol mixtures for
plasticizer of the present invention are 55 superior to converitional
alcohols for. ksticizer' such as 2-ethylhexanol in the cold resistance and
electrical insulating prope'fies as the alcohol Imaterial for plasticizer
for e.g. a vinyl chloride polymer. The present invention provid~es.alcohol
mixtures for piasticizer which are very useful from the industrial point of
view. , ..          9    ..: - P0.D278 407 B1 Claims
-         -             - 



1. A C9 alcohol mixture for p!asticizer oitained by the hydroformylation
and hydrogenation of a CB olefin mixture as 'the starting material
obtainrad by thd dimerization' of a butine' fraction, said alcohol mixture
5      comprising fr6m'10 to 50% by weight'of a'first group component
having a retention time not longer than the retention time of isobutyl
n-capiylale,'from 10 to 40% by weight of a second group component having a
retention time longer.than -that. of isobutyl n-caprylate and not lonOer
than that of. methyl n- caprate and from 30 to 70% by weight. of. a third
group component having a retention time longer than that of methyl
n-caprate, as divided .into such three components by gas chromatography
using a 10     capillary, 'cium'n pcked with a polyethylere glycol having a
nuimber. average molecular weight of 15,000 to 206.0 'as' an isomer
separating 'agent. 2. The alcohol r1mixture according to.Claim 1,l
whichcmrssfo   0t  5  by weight of the first group component, from. 10 to
40% by weight of the second group component and from 30 to 70% by weight is
of the third group component. a  The alcohol mnixture according to Claim
i1, which comprises from 15 to 35% by weight of the first group component,
from 10 to 40% by weight of the second group component and from 30 to 65%
by weight of the third group component. 20                 - 4. The alcohol
mixture according to Claim 1, which comprises from 20 to 35% by weight of
the first group component, from 10 to 40% by weight of the second group
component and from 30 to 60% by weight of the third grdup'component. 25  5.
The alcohol mixture according to Claim' A.. which comprises from 20 tv 30%
by weight of the first group component,:.from 15 .to 33% by* weight of the
second group cpmponent and from 35 to 60% by weight of the third group
component.        -        .             ' - 6.  The aPcohol mxtureaccordig
to Cim. 1, wherein the hydroformylation is conducted by means of a 30
rhodium catalyst. .          - ., 7. The alcohol. mixtulree according to.
Claim. 6, wherein the hydroformylation. is conducted at a rhodium
concentration o.f from. 0.1 to 1,000 pm as :rhodium atom at a temperature
of from 80 to 200  C under a pressure. of from 'atmospheric pressure to 490
bar (500 kg/Cm2G) and a H2/CO volume ratio of from 0.5 35     to 4. ,_,
Patentansprilche 1. C9 -Alkoholpernisch far.Weichmacher, orhaltera .durch
die Hydroformylierung und Hydrierung eines CB- 40     Olefingemisches als
dem Ausgangemat3riai, das erhaltep ist durch die Dimerisierung einer
Butenfrak- tion,' wobei. das Alkoholgemisch von 10 bis:50 Gew.-% einer
orsten Gruppenkomponente mit einer Retentionszeit, die nicht langer als die
Retentionszeit von Isobutyl-n-caprylat ist, von 10 bis 40 Gew.-% einer
zweiten Gruppenkomponente mil -ainer Rletentionszeit, die longer als die
von Isobutyl-n-caprylat und nicht. linger als die von Methyl-n.-'aprinat
ist und von 30 bis 70 Gew.-% einer dritten Gruppenkom- 45     pone~nte
miteiner, Retentionszeit; -ieieiger als die von Methyl-n-caprinat ist,
umfaBt, wie es durch Gaschromatographie' unter Verwendung einer
K<apillarsgule, gepackt mit einem Polyethylenglykol mit einem,
Zahleonmittel'des Molekularvwichtes,.Ypii 15.000 bis.2,0.000 als .einem
Mittel zum Trennen der Isomeren in goiche drei Komponenter aufgeteiltist.
so  2. Alkoholgemi'sch nach Anspruch 1,-das von 1GC-bis 35 Gew.-% der
ersten Gruppenkomponente, von 10 bis 40 Gew.-% der zweiten
.Grup'pnkoiponente und von 30 biF 70 .,Gew.-% der dritten Gruppenkom-
ponente unifait' 3  AlkoholgeMilsch nac'T Anspruch 1, dos vdon 15 bis 35
Gew.-% der ersten Gruppenkomponente, von 10 55     bis 40 GewA/6 der
zweiten Gruppenkrnfponente und von 30 bis 65 Gew.-% der dritten Gruppenkom-
ponente umrnOt. :  ...     .    -  -~~~~.1 -~~~~~ ~ ~~~~~~~~~~~~~ ....  .11
HE .11 111 .,~~~~~~~~~~~~~~~~~~~~~~~ ., . -,    .  j.     .      . EP 0
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4. Alkoholgemisch nach Anspruch 1- ,das von 20 bis 35.Gew.-% der ersten
Gruppenkomponente, von 10 bis '40 Gew.-A:f'der zweiten Grytenko :mpononte
und von .30. bis 60 GBw.-% der'dritten Gruppenkom- ponente umf,aB't.    . 5
5. Alkoholgemisch'nach Anspruch 1, d von 20 bis 30 Gew.-% :der ersten
Gruppenkomponente, von 15 bis .33.'Gew.%9fO: der kweiton
'Gruppenkornponente und von 35:bis'60 Gew.-% der dritten Gruppenkompo-
nente urrfal3t. 6. Alkoholgemisch nach Anspruch 1; worin, die
Hydroformylierung mittels eines Rhodium-Katalysators tO     ausgefUhrt
ist.' 7. Alkoholgesisch nach Anspruch 6,' worin die Hydroformulierung bei
einer Rhodium-Konzentration von 0,1 bis 1.000 ppm als Rhodiumatome, bei
einer Temperatur von 80 bis 200 * C unter einem Druck vom atmospharischen
Druck bis 490 bar (500 kg/cm2G) und elnem Volumenverh~iltnis von H2/CO von
0,5 15     bis 4 ausgefUhrt ist. Revendications 1. Melange d'alcools en Cs
pour plastifiant, obtenu par l'hydroformylation et P'hydrog6nation d'un
m6lange 20     d'oldfines en: Cs 'en tant que matibre de.'d6part, obtenu
par:la dimerisation d'une fraction butane, ledit m6lange d'al6ools
comprenant de 10 A 50% en poids d'un composant de premier groupe ayant un
temps de r6tention non sup6rieur'au tertins de rMtention du n-caprylate
d'isobutyle, de 10 A 40% en poids m'un. pomilposant.do.second groupe. ayant
Lin temps drctere~ntionr superieur,.a celul du n-caprylate d'isob.utyle,t,.
non sup Arieur h ceiuil .iu .nrcaprate deom6thyle, 't~ de 30 k 70% en.
poids d'un composant 25     de troisi~me .9 loupe ayant un Wteps deo
retention supe'ieur a celui du n-caprate de methyle, tel que separ4 en cbs
trois compos6nt. par chrorynatographie en phase gazeuse a l'aide d'une
colonne capiliaire garnie d'un polyfthy1ne ,glycol ayant une masse
mQl6culaire. moyenne en nombre de 15 000 a 20 000' en tant qpuagent de
.spara4tio* 1 somrbres. 30  2. M61ange d'alcools selon la revendication 1,
qui comprend de 10 a 35% en poids du composant de 'premier. ,grpo,,upe, ,de
10 .a 4.0%  n poids du composant de second groupe, et de 30 b.,70% on poids
du compoqnt :*de troisieme groupe. 3. M6Iange Ida.Icools selon. a
revendication 1, qui comprend.,de 15 a 35% en poids du composant de 35
premier groupe, de 10 a 40%/6 en poids.duvcomposant de.o cond groupe, et de
30 & 65% en poids du composant de troisieme groupe. . 4. Melange d'alcools
selon la revendication 1, qui comprend de 20 a 35% en poids du composant de
premier. grompe, de 10 a 40% en poids du composant de second groupe, et de
30 & 60% on poids du 40     composant de troisieme groupe. 5. Mla'rge
d'aIcools Iselon la revendication 1, qui comprend de 20 a 30% en poids du
composant de premier groupe, de 15 A 33%.en poids du composant de second
groupe, et de 35 a 60% en poids du copmposant de' troisieme .groupe..
.... 45*, 6. M6lange d''AcqQls.seion ia rovsndicabon 1 dans lequeol
Vhydroformylation est conduite a l'aide d'un catalysoeIAIu rhodium.  ,..
..  ' 7. Melange d'alcools selon ia rovertclication 6., dans lequol
I'hydrofpornylation est conduite A une concen- 50    tration.. enirodium
do 0' 1 & 1000ppm ..... en, tant que rhodiurm atomique, a une temperature
de 80 a 200- C, sous une pression -allant deo ia pression atmospheriqubd
&490 bars (500 kg/cm2 au manometre), et avec un ra.ppqrt en volume, HiCC
de.05 a 4. 55 '   C :  '  -S'"  11 '*1 ...   .   .  *  C  ~L  M  S *    


