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it is known that the composition of valeraldehyde product can be controlled to some extents by
appropriately selecting reaction conditions and catalysts in the hydroformylation of a Cs olefin mixture.
However, there was no method for producing a product without containing undesired specific components,
and therefore the product contains all the components including n-valeraldehyde, 2-methylbutyraldehyde, 3-
methylbutyraldehyde and pivalaldehyde. Accordingly, the composition of decyl alcohol produced therefrom
65 becomes a mixture of many types of isomers.
it is therefore desired to selectively produce a decyl alcohol mixture comprising isomers having good
- plasticizer-aptitude from the above four types of valeraldehydes in industrially advantageous manner.
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40 hydrogenation of Ce olefins obtained by trimarization of propylene or copolymerization of olefins including
the reaction of Cs olefin with Cs olefin; Cyo alcohols obtained by subjecting Cs olefins to hydroformylation,
aldol condensation and hydrogenation; or an alcohol mixture prepared from these products by adjusting the
mixing ratio of each component.

A method for producing a decyl alcohol mlxture of the present invention in industrially advantageous

45 manner, which comprises subjecting butene fraction as a Cs olefin to. hydroformylation, aldol condensation

; - and hydrogenation, is more concretely explained hereinafter.
"Butene fraction” used as a starting material, includes BB fractions containing butenes as the main
component, such as BB fraction obtained by thermal cracking of hydrocarbon oils including naphtha or BB
i fraction obtained by catalytic cracking (FCC) of hydrocarbon oils including heavy or light oils.

50 In addition to the above starting materials, spent BB fraction obtained by removing the majority of
butadiene from the above-mentioned BB fraction of the thermal cracking or catalytic cracking, spent spent
BB fraction obtained by further removing a part of isobutene therefrom and a mixture thereof can also be
favorably used.

The alcohol for plasticizer of the present invention is a Cio alcohol mixture having the specific

56 composition, and can be obtained by subjecting the above-mentioned butene fraction to hydroformylation,
aldol condensation and hydrogenation.

The hydroformylation is carried out in the accordance with a normal method. The hydroformylating
conditions are not specially critical, but any of the conventionally known rhodium method and the cobalt

desi r & to%’@?@ﬁ’i‘i%%y $ge a decyl al cohol mixture conprising isoners
= .

3
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hydrogenation. The hydrogenation can be carried out in usual manner. That is, the hydrogenation is carried

out in the presence of a usual hydrogenation catalyst such as Ni, Cr, Cu, under a pressure of from normal

pressure to 150 kg/cm?2G at a temperature of from 40 fo 300°C.
T 45 Thereafter, the Cio alcohol mixture of the present invention can be obtamed by general distillation
refining.

The Cio alcohol mixture for plastucuzer of the present invention comprises not only 2-propylheptanol

(PRH) but also an alcohol having a structure of condensation and hydrogenation product of n-valeraldehyde
and 2-methylbutyraldehyde (Component A).
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3. EP 0 366 089 Bl nethod can be used. However, it is economcally
advant ageous that the ratio of a-form.in the val eral dehyde product is

| arger. In the case of the rhodi Eﬁonﬁsﬁ)@a,many of an organic salt such as
rhodi um acetate, and an inorganic salt such as rhodiumnitrate or a conpl ex
such as hydridecarbonyl tris(triphenyl phosphine) rhodi umcan be used as the
rhodi um source. In the case of-Eh ‘Sogaprogeﬁnéd, an organic acid salt such
. as cobalt laurate, an inorganic adid sdalt such as cobalt nitrate and a
“conpl ex such as dicobalt oct acar bBnyl € hydride cobalt tetracarbonyl can be
usedl sThe reaction pressure is generallly fromnormal pressure to 300
kg/[err], the reaction tenperature beﬁng generally from50 to [err]/CO
rati o being generally from1 to 10 by_.nolar ratio and the catal yst

- concentration being generally from seVeral ppmto several % by wei ght

Trival ent organophosphorus 10 conpoundé such as triphenyl” phosphi ne,

- tri phenyl phosphite or their oxides canjbe used as a |ligand to the _
-abovenentioned catalyst in a égng_EgELé_ Logenerally from1l to 1000 to the
‘catal yst. A solvent may not b€ us€d, Duff may be used if necessary. Any
solvent can be used if it dissolves thepcatal yst and does not have an
adverse influence on the reaction. Exangples of the solvent include aromatic
hydr ofar bons such as benzene, toluene, gyl ene, dodecyl benzene;

cycl oal i phatic hydrocarbons such as 15 cycl ohexane; ethers such as

di but yl efNGEsnoiChaItl &N StrudluibC lcoﬂ{!éﬁ%\iﬂim bfed Pithogefthi6t Brobiseh 6 Glviierbiehyde and 3-

di et hyl ehAfinutyrdideR}daXCaipendat B)EO met hyl et her, tetrahydrofuran; and esters
such as dgﬁ{ﬁ?%pﬁt a%ate,ndiﬁztylphthalate. Al dehydes or al cohols formed in

t he hydrofornylation can al so be used as a solvent. Hi gh boiling point by
products such as pol yneri zat iep-quelansatopmnaid oduct s of al dehydes can al so
be used. The reaction can be cafried put by either continuous or batch wise
‘manner . 20 By distillation, @¢he vateral dehyde products can be recovered
and tkeir conposition can be controllfd. It is known that the reaction
speed of each conponent of butenes isCdifferent fromeach other in the
hydr of ornmyl ation and that the ratio of a- al dehyde and i soal dehyde can be
varied to sone extent by varying the @eaction conditions. Accordingly, the
conposition of a val eral dehyde m xture can be controlled to sone extent by
enpl o ng 25 appropriate red%T¢tﬁerﬁm$F¢Uﬂ%. Each conponent of the

val er al dehyde m xture has a boiling poiht _difference of 10-20 C, and the
conposition can be controlled al so by Téal distillation. In order to
obtain the al cohol mxture for plasticiger of the present invention, the

- val er gl dehyde m xture participated in ardol condensation should preferably
"have the follow ng nolar ratios, 2-Mthylbutyral dehyde/ n-VAD = 0.02-0. 3,

pr ef er ablnyaiédn8 Imfing3a sthiture of cand¥Rialion dnd tnydirdded@iol PRttt ¥ vaterdlachitib-ddd Qivalal-

pr ef er abdiepydd. (O&dpoker®@): and Pi val al dehyde/ n- VAD = 0. 0005- 0. 05, preferably
h.001-0.03. The al dol condensation is usually carried out by using an

al kal kme aqueous sol uti on such as sodi um hydr oxi de, potassi um hydroxi de as
a catal yst, but am nes al so can bq used. The reaction tenperature is
generally from50 to [err], thedgagi@pqgessure being generally from

- nornal pressure to several kg/[err]] 35 and the reaction time being from
sever %5' m nutes to several hours. dhe ggonversion rate of each conponent
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and other Cio alcohols (Component D) . _
(in the above chemical structural formulas, every hydrogen atoms bonded to carbon atoms are omitted), the
respective components being present in the following molar ratios: '
Component A/PRH = 0.04-1.0, preferably 0.05-1.0, more preferably 0.1-0.7;
(1] Component B/PRH = 0.002-0.3 preferably 0.002-0.3, more preferably 0.002-0.1;
Component C/PRH = 0,001-0.3 preferably 0.002-0.3, more preferably 0.002-0.1; and
Component D/PRH £ 0.3, preferably not more than 0.1.



of ‘the val eral dehyde mixture should preferably be about at |east 90% nore
preferably at |east 95% The condensati on speeds of val eral dehydes ot her
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condens |E(‘5?P° BHINEAN product of n-val eral dehyde and

2- et hyl rfﬁwé‘ﬁ ure ) A): 50 55 4 EP 0366089 Bl 10 [err]

t'° 0 1 %“ uct u e of condensatlon and hydrogenation

{erf] 1 ergav o)1 o -,
N proj :
pCr (édggt should n bgePe%ilua ey r!im smgﬁhp‘?’ope It yregl resi Oorrponent B): 20 26
Among the above, pro éltes, some operties, rt| %éﬁ gﬁoﬂaymt ure
of conglenSiiby QR 8 LomKRAGE e ol aemaﬂm;&ureo; ﬂgrx il 2L
de-h%d SREPONL R} 3-96thylﬂtoraIdehyde and pwalaldeh de in a small amount thus providing afra
and ot{e,e‘nas{.&{eriavﬁbgéﬂaﬁhﬁex& R;g in the above chem cal structur aI
formul as, every hydrogen atons onded to carbon atons are omtted), the

[EXAMPLE]

25 : Now, the present invention will be described in detail with reference to Examples. However, it should be
- understood that the present inven_'ntion is by no means restricted to such specific Examples.

REFERENCE EXAMPLE 1
.30 (1) Synthesis of 2-propylhepténol

Commercially available genuine n-valeraldehyde was subjected to condensation reaction. The con-
densation was carried out batch wise for 30 minutes at 95 °C under normal pressure in the presence of 3%
sodium hydroxide aqueous solution/n-valeraldehyde = 1 (weight ratio).
35 The conversion of n-valeraldehyde was 99.9%.
Decenal obtained after liquid-liquid separation was hydrogenated in the presence of a nickel type solid
catalyst. The hydrogenation was batch wise conducted for 3.0 hours at 100°C under pressure of 100
, kg/cm?2G in the presence of the catalyst/decenal = 0.1 (weight ratio). The conversion of decenal was 99.9%.
LN The crude 2-propylheptancl thus obtained was rectified by a glass-made Oldershow type distillation
40 tower having 30 plates, thersby obtaining the refined 2-propylheptanol under the conditions of initial cut 1%,
main fraction 96% and ending cut 4%. . '

(2) Synthesis of plasticizer and evaluation thereof

T 45 2-Propylheptanol obtained in the above step (1) and phthalic anhydride were esterified in usual manner
:  to prepare a plasticizer.
! The plasticizer thus prepared was mixed with vinyl chloride resin in a ratio of plasticizer/vinyl chioride
resin = 67/100 (weight ratio) in usual manner to prepare a soft type vinyl chloride resin, and the vinyl
- chloride resin was subjected to various tests by a usual method to evaluate various properties of the resin.
50 The test results are shown in Table 1. The same test results with regard to commonly used plasticizer,
- di-2-ethylhexylphthalate (DOP) are also shown in Table 1.

EXAMPLE 1

85 Spent spent BB fraction having the following composition prepared by removing the majority of
butadiens and iscbutene from BB fraction produced from a naphtha cracker was continuously hydrofor-
mylated under the following conditions.

Composition: 1-butene 43 wi%



‘respective conponents being present in the fol | ow ng nol ar ratios:

Component A/PRH = 0.04-1.0, preferably 0.05-1.0, nore preferably 0.1-0.7;
56 Conponent B/ PRH = 0. 002- oEeorasém Bbly 0.002-0.3, nore preferably
.0.002-0.1; Conmponent C/ PRH = 0.001-0.3 preferably 0.002-0.3, nore
preferably 0. 002-0.1; and2 nt DDPRH [err] 0.3, preferably not nore
than 0. 1. EP O 366 089 Bl above prepared decyl al cohol mxture is
then esterified with phthgfigeRnydride in the presence of a titaniumtype
cat al yst, acidic catal yst d,Qyls0l uene sul fonic acid) in usual manner to
; ge phthalic acid estefeidall e as a plasticizer. Exanples of other . .
_ pI astici Zﬁb&tn&lﬁd&dn&r%sf romm{aq,rgsgmrghg@hp@hol m xture of the present
~invention include aromati @x6gidyanilpréssiié # Kgresd @g/sops gpared by the
- esterification reacti on ofRekdtien fe@pdrjtural 1001®I m xture with aromatic . ;
~carboxylic acids such as pyronellitic anhydride, trimellitic anhydride or
the lwke, and aliphatic dibasi¢c acid esters prepared by the esterification
“reaction of the [err] alcohol rrnhbdﬁemwchlﬁaahnsphae'cbncénlnaaltdoacBdo such as
adi pic acid, azelaic acid, sebpcr c acid. It is known that decyl al cohol
contai ni ng 2-propyl heptanol as| ppa fead cudpdoanasi Bhgatemal)l y superior in
heat resistance to w dely used] 2-ethyl hexanol for plasticizer, but is
i-nf er Por Qatalyst rliquesi st ance TaApheoylphesphing hGOBFENErakdpPn The
performance of plasticizer should be totally evaluated in view of [err
 Plasticizing efficiency (100% hd8uftuby ["@r‘ﬁ%‘ Bvaporation | oss (heat
.resistance) [err] Cold flex te‘rg éature g(cgld resi stance) 15 [err]
Kexosjne ext racti on (oi I resi st 2REERNLAY M Electric resistance
-(electrical ertre% Lt sh agﬁ% be eval uated fromsingle-
property, q %\%Y °Fesr ‘5%1% . ?19 t he above properties,
sone ,propertres for exarrple properties [err] and .[err] tend to be
contrary ®agkor adsiderice timetd @0choa®npl i cat ed. The decyl al cohol m xture
prepassed bxfter Rieprpssarizibg tthd Ru@it iiquor, itheclalethitioilde nibtturel tus pesiucefl was raspvered by
-3- et hy | dixtilayioreih cheblatpatiafiyatntel gmowra ted rdddéryaties ofrwhizh eeralab follewsunt , t hus provi di ng
an al cohol 2-VethypitggdehgdemeYADhaWiing general 'y excellent properties. [EXAI\/PLE]
25 Nowg-Methgbyiyraldebimde/i-YARCR(0I08n wi | | be described in detail with .
reference P'@'@@hvﬂﬂ"é@m HH8®kver, it should be under stood that the. resent

i nven?"r on The fesuttary Vﬁ'ﬁ‘é‘ﬁ%"yi’%g‘txf“fectaéd ig, grag e s ﬁ% N gractionping i\

t°§6’°f 5 %ﬂ'f 3, 8% G unglpr '?"?f’r' BISTAUIRP g REToNE8 R SPAN PyaiRrde %tﬁ?‘? _

genw ne sﬂ'“%fé‘ 8'9%{% %u d to condensation reaction. The can-::
- densati on °EV3FSPP8d°‘=‘8 51° Vha'L’ o™ or 30 minutes at [err] under normnal. .
pressyure in the presence of ; ueous

sol ution/ n-val eral dehyde = 1 The conversi on of _
‘n-val eral dehyde was 99.9% D liquid-1iquid separati on

was hydrogenated in the presefMethyiputyalgehygdes qugoe solid
p Pivalaldehyde .

40
The decenal mixture thus obtained was hydrogenated in the same manner as in Reference Example 1
to obtain a decyl alcohol mixture, and the resultant decyl alcohol mixture was refined. Various properties of
a plasticizer prepared from this decyl alcohol mixture were evaluated and the results are shown in Table 1.
The composition of this decyl alcohol mixiure was analyzed by capillary gaschromatography, and had
45 the following molar ratio as a result.
Component A/PRH = 0.22
Component B/PRH = 0.045
Component C/PRH = 0.022
Component D/PRH = 0.01
50
EXAMPLE 2

The same starting material as used in Example 1 was hydroformylated in the same manner as in
Example 1, except that the total pressure was 18 kg/cm?2G and the oxo gas partial pressure was 15 kg/lem?
56 (H2/CO = 1). The molar ratio of the valeraldehyde mixture thus produced was as follows:
2-Methylbutyraldehyde/n-VAD = 0.5
3-Methylbutyraldehyde/n-VAD = 0.1
Pivalaldehyde/n-VAD = 0.1



~ catal yst. The hydrogenation was batch w se conducted for 3.0 hours at [err]
--under pressure of 100 kg/[err] in the presence of the catal yst/decenal = '
0.1 (weight ratio). The conver $ifoh36f @eﬁ:‘enal was 99.9% The crude

- 2-propyl heptanol thus obtained was rectified by a gI ass made O dershow type

distillatgon.g \tla?e Jeh Vr{thgre s%c‘%eﬁ EI fidsS | 86 hiSfatoR fidwerd
‘2-prop évﬂ pgoa éﬁ Ehb%épe fe p bLibibiéh deClétm buﬁfﬁldghygé hd 10N 96%
~and en b&rr ladh Be, Saln%xta hiving e fsuro&ﬁ§mara.dfa&va uation thereof - 45
2- Propyi REpdwityraffe y%b/ﬂ D|=no§ e above step (1) and phthalic anhydride were
=_.est\s;| f i exivdthyidasbRlehydBRIVAD < goprepare a pl asticizer. The plasticizer thus
prepar ed piaridsAydesvab t=ho.02 nyl chloride resin in a ratio of
pl asti Ci zme/rosultant midired havilhg thiecatiore molr/vafld) @as( subjectird tor @hdebjatiomundsuthe semeiner t o
pr epar eorditiesfas intBxpeplwii.nyl chloride resin, and the vinyl chloride resin was
subj ect edhe gonversiorpef ®adhaitiebydb yasasiigiges: net hod to eval uate various properties

~of the resi n. 50 The test results are shown in Table 1. The sane test
results with regard to comfONaerdi®ffheP! ast] gy g®r} di-2-ethyl hexyl phthal ate
(DOP) are al so shown in Talyl £mdinyi L,,lael B8do Spent spent BB fraction

~having the follow ng conpogis-menyiutyerpnee pgssenpving the nmajority of
but adi ene and i sobut ene fr qrenBRidbliyast i on pf eslaced from a napht ha cracker
was "Bont i nuousl y hydr of or- myrated under the 1oll ow ng conditions.

|Og ggats:?o; Q g) bﬂ; @Irxture thys- tqie ;‘ie% requﬂré%ﬂeg in the SEmPmafdGr A5 Rbidrerice Rk
h

uitant decyl alcohol mrxture was refined. Various pmp s%f 29 4
ReaCt ' Q ! Q SH drdp@raa from t

lalQJh@ﬁﬁlHﬁr@ Wl A6 and M6 1B aRBhiwrh TRISRSU € 4
TRE 36thpdttlort &MNE Bty IHiRhol IrfBlird walanElpsdd iby RbghREye]aydhtombaog@sy Nandaid on 300
pm (C@Ae%llbﬁﬁd ARarastioRd aadsalty) ) 15 Catal yst i quor
Tri pheny| ¢dpeshi ArRH ecoMpent rati on 30 % by wei ght) Sol vent: xyl ene
Feed/ cat atoyfpbneni BIPRH =0.078 (wei ght rati o) Reactor residence tine: 2.0
hours 26 Componbht @PRISlepr.@ssuri zi ng the reaction |iquor, the val eral dehyde
m xtzar e tCopomnodibBiéc @REs recovered by

EXAMPLE 3

Spent BB fraction having the following composition prepared by removing butadiene from BB fraction
30 produced from a naphtha cracker was hydroformylated to produce a valeraldehyde mixture under the same
conditions as in Example 1, except that the reaction temperature was 110°C.
The composition of the starting material:
1-butene 24.3 wi%
2-butene 13.1
36 isobutene 51.5
butadiene 0.02
Cs's 0.15
; others 10.93
L The molar ratios of the valeraldehyde mixture thus produced were as follows:
40 2-Methyibutyraldehyde/n-VAD = 0.3 '
3-Mothylbutyraldehyde/n-VAD = 0.03
Pivalaldehyde/n-VAD = 0.04
The resultant valeraldehyde mixture was then subjected to condensation reaction under the same
conditions as in Example 1, except that the conceniration of sodium hydroxide aqueous solution was made
“a45 5%.
' The conversion of each aldshyde was as follows:

n-Valeraldehyde 99.9%
2-Methylbutyraldehyde | 99.1
3-Methylbutyraldehyde | 98.3
Pivalaldehyde 97.8

50

The decenal mixture thus obtained was hydrogenated in the same manner as in Example 1 to obtain a
s5  decyl alcohol mixture, and the resultant decyl alcohol mixture was refined. Various properties of a plasticizer
prepared from this decyl! alcohol mixture were evaluated and the results are shown in Table 1.
The composition of this decyl alcohol mixture was analyzed by capillary gaschromatography, and had
the following molar ratio as a result.



~distillation in substantially total amount, the nolar ratios of which were
as follows: 2-Mthylbutyral dehyde/ n- VAD = 0 1 3- Met hyl but yral dehyde/ n- VAD =
0. 02 Pival al dehyde/ n-VAD = 0.01 BP0 366 089,81 o5yl t ant val eral dehyde m xture,
as it is, was then subjected to condensation reaction in a 10 [err]

aut ocl ave Shootsn? APRY =S 0.689 [err] under normal pressure in the presence of
3% sodi um ok BBR qy g4is sol ution/aldehyde = 1 (weight ratio). The
conver si oncQfo.Rat Bpahdegysle was as fol I ows: n-Val eral dehyde 99. 9%

2- Met hyl buéwﬁgg,ehpﬂﬁ = 089. 8 3-Met hyl but yral dehyde 99. 8 Pival al dehyde

98.%~ 40 The cenal m xture thus obtained was hydrogenated in the sane
manner a8&reRENCH BaiPpce 2Exanple 1 to obtain a decyl al cohol m xture, and the
resul tant decyl al cohol m xture was refined. Various properties of a

pl asti ci zeThepvaizrederytiel miswtet {bofsre dectiidd) albtainbab by rthex hydraforpviation dv dixeratle @ wasd t he
resul ts sabjecteihpvoondensifiail bydiogentiine arginyséning: too prodifce t & idecyt leghol afixdush oVariedsxt ur e
was amnalpyopediesyl @ alesticizerrnyepgied dlamothiatceey alophp! mixiwp werel evelpated (aad the| PHiE AY

mol ar r shoven im3akle esul t onent A/ PRH = 0. 22 Conponent B/ PRH = 0. 045
Conponent tbemwetswoonezzhw%f@ﬁ@sww = 0.01 50 EXAMPLE 2 The sane
st-arting material as used in rnylated in the sane
manner as in Exanple 1, exceph-valatetyte t ot flog@regsure was 18 kg/[err] and:
t-he o¥o gas partial pressurel eawthiibutkgldheds | 22 (H2/ CO = 1). The nol ar
ratio of the val eral dehyde fMethglbdtireldehpdeo d LB3Sd was as fol | ows:

2- Met hyl but yr al dehyde/ n- VAD [-Pal@deBydeet hyl byit8®al dehyde/ n-VAD = 0.1

Pi val al dehyde/ n-VAD 0.1 7 EP 0 366 089 Bl The resul-tant val eral dehyde
M XLULE Wagye c%bésft.bﬁ‘(} um'dea{n QoS EmiREd adlng AR Ihdiar Rilo 88 Stebdil at i on t ower

havi ng 90 BhAdRent WPRAISB out a part of the respective pival al dehyde,

2- et hyl buby,ﬁ@hgiﬁbyda aod 3- net hyl butyral dehyde, thereby obtaining a -
‘m xture hagbhgnédierRal4 08i ng nol ar ratio. 2-Methyl butyral dehyde/ n- VAD = 0.2
3- Met hyl buCyrhgonete DiPaiell :100AD = 0. 03

25
REFERENCE EXAMPLE 3

A decyl alcohol mixture was prepared in the same manner as in Reference Example 1, except that a
commercially available mixture of n-valeraldehyde and 2-methylbutyraldehyde (1:0.1 weight ratio) was used
30 as a starting material for condensation. Various properties of a plasticizer prepared from this decyl alcohol
mixture were ovaluated and the results are shown in Table 1.
The conversion of each valeraldehyde was as follows:

n-Valeraldehyde 99.9%

® 2-Methylbutyraldehyds | 99.2

The composition of the decyl alcohol mixture had the followmg molar ratio
ot Component A/PRH = 0.22
40 Component B/PRH = 0

Component C/PRH = 0

Component D/PRH = 0.01

REFERENCE EXAMPLE 4

A decy! alcohol mixture was prepared in the same manner as in Reference Example 1, except that a
commercially available mixiure of n-valeraldehyde: 2-methylbutyraldehyde: 3-methylbutyraidehyde
© {1:0.3:0.02 weight ratio) was used as a starting material for condensation and hydrogenation. Various
properties of a plasticizer prepared from this decyl alcohol mixiure were evaluated and the results are
50 shown in Table 1.
The conversion of each valeraldehyde was as follows:

n-Valeraldehyde 99.9%
2-Methylbutyraldehyde | 99

8 3-Methylbutyraldehyde | 98.5




Pi val al dehyde/ n-VAD = 0.02 The resultant nixture having the above rml ar
-ratio was subjected to condensation under the sanme conditions as in Exarrpl e
1. ‘The conversion of each al dehBO 30883 B1f ol | ows: 10 n- Val eral dehyde

99. 9% 2- Met hyl but yr al dehyde 99. 0 3- Met hyl but yr al dehyde 98.5

Pl val al de yLur e hu obt ai ned was
hydrogena@é&?m osﬁﬁnﬁo”he cﬁg[g&%l 'gtéc"%lr%%éﬂn}f "r?c'a E&fple 1 to obtain a decyl
al cohol ”bb’rﬁdbh&vtBﬁ’ﬁH 4 Bgsg esul t ant decyl aI cohol m xture was refined.

- Varjous peepshédt eprAf=8 pl asticizer prepared fromthis decyl alcohol

mi xEr e WesrRpoRsr@braiedoand the results are shown in Table 1. The
conposition of this decyl alcohol mixture was anal yzed by capillary

gaschr omat ogr aphy, and had the following nolar ratio as a result. Corrponent

Al PRH = 0. 48 Conponent [BIrRRA[= 0073 gonpgonent CJ PRA=]0. 05 25
Conmponent D/ PRH = 0.02 EX/EVPbE 3| Spent] BY fripcsi pn having the fol | ow ng
conp®@sition prepared b)) f o |ﬁ‘g bR adi e e=f¥ ofn BB fra¢ti on 30 produced
from a napht ha cracker WA Bydro1 orfryliat ed®tjo pr pdu¢e & val er al dehyde
m xture under the sane |[c&idiili-on$ as i L, excépt that the reaction
tenperature was [err]. The cqnposi tion arting|material: 1-butene
24. 31 wt % 2- butene 13.1 36~ i sobut eng i epe, §.02 [err] others
10. 93 The nolar ratios "‘hhe ¥al eral o ire| thyis produced were as
foll ows: 40 2- Met hyl Lgt,yral dehyde/ . B
3- Met hyl but yr al dehyde/ rj-%40E3 0 Rin p-YADl = 0.04 The resultant
val er al dehyde m xture Was it hgn sybj ect bnsfti on reacti on under the
samezgcondl tions as in Bxaplq & exceq G_o1@ tration of sodium
hydr oxi de aqueous sol utli pr, wgsemhdes 45 C &N $i on of each al dehyde
was as follows: n-Val eijad yde hy but yr al dehyde 99.1
3- Met hyl but yr al dehyde G55 .
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Pi val al dehyde 97.8 The decenal m xture thus obtained was
hydr ogenated in the sanme manner as in Exanple 1 to obtain a 55 decyl
al cohol mi xture, and the resultaff 0366089 Bl cohol mi xture was refined.
Various properties of a plasticizer prepared fromthis decyl alcohol
m xture were evaluated and the results are shown in Table 1. The

conposition of this decyl pleehgl—rste—was—argt-yzed by capillary
gaschr omat ogr aphy, and had tHhe flol I(lgﬁ ng|{ nol gr io ps a result. 8 EP O
366--089 Bl -Conponent A/ PRH 7. 93,denpopneng E 09 Conponent C/ PRH =
0. mponent D/ PRH = 0. O35 REFHRENCE ‘EXAVPLE v bl er al dehyde ni xture
(before rectified) obtaingdglgtihe thydr ofor my h Exanpl e 2 was
subj ected to condensati on, inyldrcge aryon|and to produce a decyl
al cohol m xture Various 100 gogertliep ol a f br prepared fromthis
decyl al cohol mxture wer¢ eval yagdd: ghd|t Re are shown in Table 1.
The cgnversion of each al defjyylg [was|™ag" f ¢l I' oy er al dehyde 99. 9%
15 @ 6e%| 24 Methyl but e 92.2 :
-3- Met hyl but yr al dehyde 9’5 Prval all d .B 20 The
cenposi tion of the decyl & cdhol m Xt bwi ng nol ar ratio as a
-result. Conponent A/ PRH = 1.1,3'7‘l canBonge bnmponent G/ PRH = 0.3
Conpottent D/ PRH = 0. 03 25 RERERHNCH E al cohol mi xture was
prepared in the sane mannej ®#5%iin f except that a
comercially avail abl e m xt ure, nkVv 2- met hyl but yr al dehyde
(1: 0.1 weight ratio) was usell 30 &s|.n hl for condensati on.
Var'\Lp%s properties of a pllaséiilzer| p 5 decyl al cohol
m xture were eval uated and tpe resuNtis afe _sh bl e 1. The conversion
of each val eral dehyde was jsgfol| 8wE! | - Yal le 99. 9%
2- Met hyl but yr al dehyde 99l 28 The copposi §i on pcyl al cohol m xture
had the follow ng nolar gafT1o0.
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65 EXAMPLE 4

Spent spent BB fraction having the following composition prepared by removing the majority of
butadiene and isobutene from BB fraction produced from a naphtha cracker was continuously hydrofor-

11



" Conponent A/ PRH = 0.22 40 Conponent B/ PRH = 0 Conponent C/PRH = 0
Conmponent D/ PRH = 0. 01 REFERENCE EXAMPLE 4 45 A decyl al cohol m xture was
prepared in the same manner as EROR66O8EBte Exanple 1, except that a
commercially avail able m xture of n-val eral dehyde: 2-nethyl butyral dehyde:

3- et hyl u%tg?/urngl ?rﬁg*?v{'g@pé 1: 9@3: 0.02 weight ratio) was used as a starting

mat er i a7V %_ o) gy [ogenation. Various properties of a

pl asti ci ?8?""’5 '%'bar ed frofid" P:sz é°y| al cohol m xture were eval uated and the
resut.ts are 50 shown in.. l'ngo 4 The conversion of each val eral dehyde was-
‘as %l lows: n-Valeral deh ione 13 99- 9% 2- Met hyl but yral dehyde 99

3- Met hyl but yr al dehyde -s%_sg EP 0 366 089 Bl The conposition of the
decyl al cohol m xture haggsRgafol | owi ng nolar ratio. Conponent A/PRH = 0.88
ConponenRedfisitandiidis:058 GarNsaSkb 9igdidd = 0 Conponent D/ PRH = 0.03 25

O EP 0 366 089 Bl 10 2o gas gafiaipredéifte HRPcridd ¢dategl under the fol | ow ng
condiet i ons. Conposi ti on: Reaction temperaturd:-bgiteene 43 wt % 2- but ene 22 i sobutene

0.71
(Rhodium catalyst (concentration 300
16 ppm (calculation as' Rh atom))

Catalyst liquor Triphenylphosphine (concentration

—,

- 30% by weight)
i Y 9

kSolvent: xylene

Feed/catalyst liquor = 10 (weight ratio)

Reactor residence time: 2.0 hours
Aiter depressurizing the reaction liquor, the valeraldehyde mixture thus produced was recovered by
distillation in substantially total amount, the molar ratios of which were as follows:
2-Methylbutyraldehyde/n-VAD = 0.1
- 30 3-Methylbutyraldehyde/n-VAD = 0.0030
Pivalaldehyde/n-VAD = 0.0048 .
The resultant valeraldehyde mixture, as it is, was then subjected to condensation reaction in a 10
autoclave for 1.7 hours at 95°C under normal pressure in the presence of 3% sodium hydroxide aqueous
solution/aldehyde = 1 (weight ratio).

35 The conversion of sach aldehyde was as follows:
. n-Valeraldshyde 99.9%
\#‘ 2-Methyibutyraldehyde | 99.8
© 3-Methylbutyraldehyde | 97.5
Pivalaldehyde 99.4

The decenal mixture thus obtained was hydrogenated in the same manner as in Reference Example 1
to obtain a decyl alcohol mixture, and the resultant decy! alcohol mixture was refined. Various properties of
" 45 a plasticizer prepared from this decy! alcohol mixture were evaluated and the results are shown in Table 2.
The composition of this decy! alcohol mixture was analyzed by capillary gaschromatography, and had
the following molar ratio as a result.
Component A/PRH = 0.22
- Component B/PRH = 0.004
50 Component C/PRH = 0.011
Component D/PRH = 0.01

EXAMPLE 5

55 Spent spent BB fraction having the following composition prepared by removing the wmajority of
butadiene and isobutene from BB fraction produced from a naphtha cracker was continuously hydrofor-
mylated under the following conditions.

Composition: 1-butene 43 wt%

12



5 ' butadiene 1.3 Ca's 0.3 others 32.7 Reaction
Condi ti ons: Total pressure 9 kg/Jerr] Oxo gas partial pressure 4 kg/[err]
10 - Re%@'gq{’ﬂfl@@rﬁferature: 100 * C (Rhodi um

catal yst (concentration 300.15 ppm
(calculation as Rh atonj, lyst |iquor

Tri phenyl phosphi ne (conce?gu&%;gge@O% by wei ght) Sol vent: xyl ene _
Feed/catal yst liquor = lﬁidieb\ﬁéght ratio) 26 Reactor residence tine:
2.0;hours After depressurigjdgsthe reaction liquor, the valeral dehyde '

m x™rse t hus produced was gmfdaper ed by distillation in substantially total
armount, t I'Reatioh 8bnditiais: 0S  OfotalBressireBgRma® f Ol | ows:

2- Met hyl but yr al dehyde/ n- VADxogadpdttiaBfressure 4kghlatchyib/batay nal dehyde/ n- VAD =

0. 0030 Pi \Reactiool imperettwe: VADIOS*Q. 0048 The resul tant val eral dehyde m xture, as
it is, was then subjected to condensation reaction in a 10 [err] autocl ave
for 117 hours at 95 C under..normal pressure in the presence of 3% sodi um
“hydroxi de aqueous sol ution/ al dhRbedium ¢abadystr hepngenipation T30

conversion of each al dehyde wag as follows: n-Val eral dehyde 99. 9%
2-Met hyl but yr al dehyde  99.8 4d ppm (calculation as Rh atom))

3- Met hyl but yr al dehyde 97.5 Pijval al dehyde . 89. 4 The decenal m xture
t hus 6%t afabalyss MiduRfenat ed || Rr¢RBeREABIRERALPE A c?ﬂc%g’é?g?ﬁ% Exanmpl e 1

to obtain a decyl al cohol nixt rg apd tge égsul tant decyl al cohol m xture
was refined. Various properties| 3P¥4BY ¥€pBREYi ci zer prepared fromthis
decyl al cohol m xture were evalj d sults are shown in Table 2.
* M\’ g The conposition of this §§§§egg'o%g?eh§xture was anal yzed by

capillary az&r t nd had % I | nolar ratio as a result.
Conponent F%Fa a%r%% g{r%%onént Pi?‘lr';lgEg 90%5’1':‘,"156‘09 “Conponent C/ PRH =
0. 011 Conponent D/PRH = 0.01 EXAMPLE 5 55 Spent- spent BB fraction
havi ng t heReaddriresilensy tioenpod® bausn prepared by renoving the majority of
but adeene #ter deprebrutizingethé reactioBHiador.dbe vatenalgehydsuistdre fthusareducedipdas iTecorvaredc ke r
was cont fisfijaigr ln}ﬁumﬁaﬂi totel amguhtathe tholgiyeiéos of whichfwetd asvigliows: condi t i ons.
2-Methylbutyraldehyde/n-VAD = 0.1
3-Methylbutyraidehyde/n-VAD = 0.003
Pivalaldehyde/n-VAD = 0.0026
30 The resultant valeraldehyde mixture, as it is, was then subjected to condensation reaction in a 10 &
autoctave for 1.8 hours at 95°C under normal pressure in the presence of 3% sodium hydroxide aqueous
solution/aldehyde = 1 (weight ratio).
The conversion of each aldehyde was as follows:

% n-Valeraldehyde 99.9%

2-Methylbutyraldehyde | 99.8
3-Methylbutyraldehyde | 97.5
\n{ Pivalaldehyde 99.4

The decenal mixture thus obtained was hydrogenated in the same manner as in Reference Example 1
to obtain a decyl alcohol mixture, and the resultant decyl alcohol mixture was refined. Various properties of
a plasticizer prepared from this decyl alcohol mixture were evaluated and the results are shown in Table 2.
The composition of this. decyl alcohol mixture was analyzed by capillary gaschromatography, and had
45 the following molar ratio as a resuit.
Component A/PRH = 0.22
Component B/PRH = 0.004
Component C/PRH = 0.006
_ Component D/PRH = 0.01
S -
EXAMPLE 6

Spent spent BB fraction having the following composition prepared by removing the majority of
butadiene and isobutene from BB fraction produced from a naphtha cracker was continuously hydrofor-
56 mylated under the following conditions.
Composition: 1-butene 57.9 wi%
2-butene 7.1
isobutene 0.68
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Cbnpos}

i sobut ene 0. 68 butadiene 1.3 [errL 5

32.7 Reaction Conditions:  Tot® 938@08UBL 8 kg/[err] Oxo gas parti al
pressure 4 kg/[err] Reaction tenperature:
(concentration 300 ppm  fcalcylation as Rh atom)) 15 Catalyst |iquor

tion: 1-butene 43 wt% 12  EP O 366 089 B1 2§butene 22

Tri phenyl phosphi ne (concqg ation 30% by weight) Solvent: xylene 20
Feed/catal yst |iquor =g plldsfweight ratio) Reactor residence tine:

hours 25Rgactionch@fionstePr em,rd,gsg@ng@eact ion liquor, the valeral dehyde

- mi x+gre thus produced WaDxb §aPatibtbstie Hikgidnieb 1@idaoa N substantially total

anpunt ,

t he nol ar rati 0s Redctivitbrapora@s:ao® f ol | ows:

2- Met hyl but yr al dehyde/ n- VAD = 0.1 3- Met hyl but yral dehyde/ n- VAD = 0. 003
dehydel n- VAD = 0. 0026 30 The resultant val eral dehyde m xture,
was then subjected to [@hddisst icatalyadt i(@oncend rad ijoay 300aut ocl ave
for ®.8 hours at [err] under phornmal pressure in the presence of 3% sodi um

de aqueous sol ution/ al ePppdd calruladiigm asaRho@atomd conversion of

Pi val al
it is,

hydr oxi
each al

99 .
2-Met hy Gakakestichiaeor 99. 8 3 IvdPhAMYIPRCSRIdRE]d CONFPM IF b1, dehyde
99.4 40 The decenal m xture t %% obt ai ned %ﬁs hydr ogenated in the sane
% decyl al cohol m xture, and the

mann&r

dehyde was as follows:|35 n-Val eral dehyde . 9%

Yo Stedigh

as in Reference Exanpl

resul tant decyl al cohol m xtu s refined. Various properties of
_ S0t xfi ne ° . Prop

xﬁ

25

30

35

50

55

vent:

Feed/catalyst liquor = 10 (weight ratio)

Reactor residence time: 2.0 hours .

After depressurizing the reaction liquor, the valeraldehyde mixture thus produced was recovered by
distillation in substantially total amount, the molar ratios of which were as foilows:

2-Methylbutyraldehyde/n-VAD = 0.04

3-Methylbutyraldehyde/n-VAD = 0.0025

Pivalaldehyde/n-VAD = 0.0025

The resultant valeraidehyde mixture, as it is, was then subjected to condensation reaction in a 10 ¢

autoclave for 1.8 hours at 95°C under normal pressure in the presence of 3% sodium hydroxide aqueous

solution/aldehyde = 1 {weight ratio).
The conversion of each aldehyde was as follows:

n-Valeraldehyde 99.9%
2-Methylbutyraldehyde | 99.8
3-Methylbutyraldehyde | 97.0
Pivalaldehyde 98.2

The decenal mixture thus obtained was hydrogenated in the same manner as in Reference Example 1
to obtain a decyl alcohol mixture, and the resultant decyl alcohol mixture was refined. Various properties of
a plasticizer prepared from this decyl! alcohol mixture were evaluated and the results are shown in Table 2.

The composition of this decyl alcohol mixture was analyzed by capillary gaschromatography, and had
the following molar ratio as a result. '

Component APRH = 0.08

Component B/PRH = 0.004

Component G/PRH = 0.006

Component D/PRH = 0.01

EXAMPLE 7

Spent spent BB fraction having the following composition prepared by removing the majority of
butadiene and isobutene from BB fraction produced from a naphtha cracker was continuously hydrofor-
mylated under the following conditions.

Composition: 1-butene 59 wi%
2-butene 6.0
isobutene 1.2
butadiene 1.3
Cs's 0.3

14
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a-plasticizer prepared fromthis decyl alcohol mixture were eval uated and

“the results are shown in Table 2. The caonposition of this decyl alcohol

‘m xture was anal yzed by capill arFP&\%s@magﬁdt ography, and had 45 the _

following nolar ratio as a result. Conponent A/ PRH = 0.22 Conponent B/PRH =

- 0.004 Conponent -C/ PRH = 3%% 45omponent O/ PRH = 0. 01 50 EXAMPLE 6 Spent
Gl

spent BB f,#g@gde alagns ng t grygshg\y BAmEPPosi tion prepared by removing the’

maj ority of but a ene and ,gQ aqupr gsgfghlﬁgc,ﬂfea(gg,bgu roduced from a :
naphtha cracker was conti rnyaé@ YomgWraiuie! @orc o myl at ed under the follow ng
conef si'ons. Conposi ti on: 1 butene 57.9 wt % 2-butene 7.1

i sobutene 0. 68 EP 0 366 089 Bl butadiene 1.3 [err] others 32.7 Reaction

Condi ti ons: Total pressure 7 [ki{d@iind <3tu 1985 PREdhEn ¥ D85k e3dlo kg/ [err]
Reaction tenperature: 100 C Rijodium catal yst” (concentration 300 10 ppm
(calculation as Rh aton)) Catall\sgm (d#ltflation as Rh atom))

‘Tri ph#nyl phosphi ne (concentratji on 15

30% by weagalysGoligqubr xyl ené Tekphemytkpghaphineuoncenitraie ght
~ratio) Reactor residence tine: 2.0 hours After depressurizing the
reaction liquor, the valeral dely3s Mixtwgightlus produced was recovered by
distillation in substantially tjotal anount, the nolar ratios of which were
as follows: 26 2- Met hyl but )QSQB@W%/WW— 0.04 .
3- Met hyl but yr al dehyde/ n-YAD = 0. Q025 Pi,val al dehyde/ n- VAD = 0. 0025 The.
resul t antFe@déraradiipde Laarear & 18s (Melght fa&iten subjected to
condensation reaction in a 10 [err] autoclave for 1.8 hours at [err] under

nomg,, PI GR8didr FosiaBncb e 65ERA Of 3% sodi um hydroxi de aqueous
After depressurizing the reaction liquor, the valeraldehyde mixture thus produced was recovered by
distillation in substantially total amount, the molar ratios of which were as follows:
2-Methylbutyraldehyde/n-VAD = 0.03
3-Methylbutyraldehyde/n-VAD = 0.005
25 Pivalaidehyde/n-VAD = 0.0014
The resultant valeraldehyde mixture, as it is, was then subjected to condensation reaction in a 10 1
= autoclave for 1.8 hours at 95°C under normal pressure in the presence of 3% sodium hydroxide aqueous
solution/aldehyde = 1 (weight ratio).
The conversion of each aldehyde was as follows:

.30 _
n-Valeraldehyde 99.9%
2-Methylbutyraldehyde | 99.8
3-Methylbutyraldehyde | 99.8
2 Pivalaldehyde 98.2
The decenal mixture thus obtained was hydrogenated in the same manner as in Reference Example 1
- to obtain a decyl alcohol mixture, and the resultant decyl alcohol mixture was refined. Various properties of
\.«‘ a plasticizer prepared from this decyl alcohol mixture were evaluated and the resuits are shown in Table 2.

40 The composition of this decyl alcohol mixture was analyzed by capillary gaschromatography, and had
the following molar ratio as a result.
Component A/PRH = 0.06

Component B/PRH = 0.01
Component G/PRH = 0.003
45 Component D/PRH = 0.001

5§
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- A

,"_'?;0 -sol ution/ al dehyde = 1 (weight ratio). The conversion of each al d_ehy'dé
““was as follows: n-Val eral dehyde 99. 9% 2- Met hyl but yr al dehyde 99.8 35

- 3-Methyl butyral dehyde  97.0 PERSIB6M8ARe 98.2 The decenal mixture .~

t hus obtai ned was hydrogenated in the same nmanner as in Reference Exanple 1
40 .to obtain a decyl alcohol mxture, and the resul tant decyl al cohol

. m xture was refineg: restof—arptastycrzgrpr -'paredfrom'thls
decyl al cohol m xt{ i 3nd the} regul { smarle~shpwn in Table 2.
The-conposi tion of bl Snilxurp vAs hndl by capillary

_ ga&EHromat ogr aphy, ; . -né | pr eat | oga a_\.,rasult Corrponent

PRH = 0.08 45 : t B?PRHI -°0 004 Conpongnt 0. 006

“Component D/PRH = (. Spert spanthB f{oacti on haV| ng the
fol'l ow ng conpositi enpviin@ t pe &uj proty @ put adi ene and
i sobutene from BB f f oorp as nhphthal cPadker has continuously
hydieof or - nyl at ed Lrggj i 1g¢,ccn(ﬁt ons. :oﬁ?pcsicfi DN 1
-butene 59 Wt % 55 - p—bttt-efre—6-10—rspbut ene 1.2
butadiene 1.3 [err]} 14 J 0 Q66 P8F Bl ot here 3. & React| on Conditions:
Total pressure 5 kc/E[é‘?r]" 0 gas parei gl opr bSSEr e 48kg/[%;r'] React i on
tenperature: [err] g | €A ¢at a'l’yst (Eor cemt [atgon| 3@0 jpren | cal cul ation as
Rh #&on)) 10 Catal quof e Triphenyl phopphi ne
(concentration 30%jby wWelghyf) o © _
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15 (Sol vent: xyl ene Feed/cat al yst ,
liquor = 10 (weight ratio) 20 Reactor residence tine: 2.0 hours After
depressurizing the reaction |iqu&P,03868089&1er al dehyde m xture thus produced
was recovered by distillation in substantially total anmount, the nolar

rati os of which were as follows: 2-Methyl butyral dehyde/ n-VAD = 0. 03

3- Met hyl but yr al dehyde/ n-MAD =
resul tant val eral dehydel mi xfure,l as] it ils, wag then |subjected to
.condensation reaction ihéa\ Ool dr8 ]| @ut ¢cl eve at 95 * C under
, . . . <
norwel, pressure in the n¥e lof B4 s¢di um ous
sol ution/al dehyde = 1 (Wi ght .rqtio). The cony h al dehyde was
as follows: 30 n-Valer e o992 | dehyde 99.8
3- Met hyl but yr al dehyde P9 P Pi v%l\ th) de © e decenal ,
mixture thus obtained weg h dPogderal ed ijn ‘&he sagg s in Reference
Exanpkee 1 to obtain a dpﬂyﬁ al cdi®dl| fi xqurd, gdnd<th ant decyl '
~al cohol mixture was refjfefH preépertids of plasty ci zer prepared -
fromthis decyl alcoholf m x evépl uat eg and tfhe resjults are shown in
~Table 2. 40 The conposiy i & tis|deayl R xtjure was anal yzed
by capillary gaschronatjdra andf ¥ad |t heg fc gl r ratio as a
resul 15 Component A/ PRH & B, nen¢ B/ PRH nent C/ PRH =
0. 003 45 Conponent —O0—56155 157 089 Bl o 30 O
EP 0 366 089 Bl L) ~
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45
REFERENCE EXAMPLE 5

A plasticizer was prepared in the same manner as in Reference Example 1, except that the es-
torification in the step (2) was carried out by using adipic acid in place of phthalic anhydride.

60 The plasticizer thus prepared was then mixed with vinyl chloride resin in a ratio of plasticizer/vinyl
chloride resin = 43/100 {weight ratio). in usual manner to prepare a soft type vinyl chloride resin, and the
vinyl chioride resin was subjected to various tests by a usual method to evaluate various properties of the
resin.

The test results are shown in Table 3. The same test results with regard to commonly used plasticizer,

85 di-2-ethylhexyladipate (DOA) are also shown in Table 3.

17
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1015 b) 25 30 35 40 45 REFERENCE EXAMPLE 5 A pl asticizer was prepar ed' in "_ e

the same manner as In Reference Exanple 1, except that the es- terification
inthe step (2) was carried out EBP3§808%Badi pic acid in place of phthalic
anhydri de. 50 The plasticizer thus prepared was then m xed with vinyl
.chlori CB(AR/I?Eé inaratio of plasticizer/vinyl chloride resin = 43/100

(wei ght rati o?

and the v BiluchdH vk bRBarb$ 5y Dstefffiihg HePdetf aikbhol Ml drédSadlif Blahpld¥ Wmbag!
met hod @ 48 VissdU Réteréte | EXbpid s, Vaffdub bu%&rﬁé% of & plasticizdd thud Pepdrétiiverd SakdbtbPinar €

ShoWE ithb sh InRinr asl &bBves &lRhd @8its 5r6 Showh 1 th olibwingrabislat O commonl y used
pl asti.ci zer, 55 di-2-ethyl hexyl adi pate (DOA) are also shown in Table 3. 17

'EP 0 36xaM@te 81 EXAMPLE 8 A plasticizer was prepared by esterifying the
decyl al cohol m xture produced in Exanple 1 with adipic acid as used In

Ref er enceA klesticieéravaS prep@ed byestqoifyihp aiel deeyd alzbhot inixtupel mekucedi iz Examplauswithragipiar ed

wer etoe\aald 8 uead it Bxefplelf: Varioue propertioe of the pladiicives thua pparétbware svalutited tmrthe saivewn i n
t he f olmhapodragabpxd laed Be repylta R siova Imthe foliewinactable 8. was prepared by esterifying
the .de(r:ﬁ/I al cohol m xture produced in Exanple 4 with adipic 10 acid as
used | FEERBENIEPEMAEPi ous properties of the plasticizer thus prepared were

evaluated ip the sanme manper as. above, and she resu@%s are sho I he S
ol 1 B it P 55 e Sy lsanol mur rexpe o Sfoangee jﬁﬂg;%red by
ester 1A 8 o el & Soove e oot 5 Gl i 16 Wicig Tk o ENC  EXABI 2 wi th
~adi pic acrd as used 1n’ arrplee . \)Eatrlous propérties of the plasticizer

.thus prepared were evaluated in the sane nmanner as above, and the results”
aresghown In the following Table 3. 25 30 36 40 45 50

.25
30

98

s0 !
55
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5518 EP O 368 089 Bl 10 15 35 40 EP 0 366 089 B1 E 25 35 EP O 366
089 B1L Clains 1. A [err] alcohol m xture for plasticizer, which conprises
2-propyl heptanol (hereinafter refEBG3R$QIBIs PRH'), an al cohol having a
structure of condensation and hydrogenation product of n-val eral dehyde 5
and 2-net hyl butyral dehyde (hereinafter referred to as "Conponent A"), an.

al cohol having a st ucture pf cohdensat fon gnd Hydr og¢nat ijon groduct_ of
~n-val eral dehyde and} 3- net hy] but yy al dehydle (Hereijnaftef reflerrgd to as
"Conponent B"), an I'co%ol haww ng a~strficlujecof] cend¢nsati and
hydedgenati on produ ts. OF &-akerfl dehydé and pj dal & dé¢hyde ajuerei naf t er
referred to as "Co hebite G d othel [enr] gl coholfs (Hereijnafter
referred to as " Conpghentg,D aractefizeq in|that §he rjespgctive conpo-
10 nents are pr ' ' ytarratToy—CSgmmorent A/ PRH =
0.04-1.0 Conponent B/ PR!I-gl\: Zndniy ¢ PRH F @ (01, 4. 3 Conponent
~D/PRHferr] 0.3. 152.8The Bi At By € for plasyi€ 4er according
to daim1l, wherein t2§-g[ol tge|r&sfgecti ve e'oqpénents are: :
Conponent A/ PRH = Op-05=i—0- RREL40.-.402..0-3-20 Conponent
¢/ PRH = 0.002-0.3 | w - " 8|
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-Corrponent DYPRH [err] 0.1. 3. The [err]. al cohol nixture for pl asti ci zer
according to Caimi1, wherei n said g rr] al cohol m xture is obtai ned by
~subj ecting butene fraction to hERIP3F&PARHt i on, al dol condensation and
hydrogenation. 25 4. A plasticizer obtained by esterifying a carboxylic
acid wth a [err] alcohol mxture which conprises 2- propyl heptanol
(hereinafter referred to as "PRH'), an al cohol having a structure of
condensation and hydfogepatipn pfoduct qf n-valeral dehyde and

2-nethyl butyral dehyde (h@reipafter referfred t¢ as "fom gonent A"), an
al cepiol having a str ctuaee of sop®enSatijoneandl hydrpgehat|i on product of

n-v’al eral - 30 de ynde and 3:'.m=9h/@3utyral dehydde [hedeilnafter referred to
as "Conponent B"), &1 Boho] haping a dtructfre of| cSnddnsation and

hydr ogenati on produck $fGriavil er bl dehyd¢ and pi val al dehyde (hereinafter
“referred to as " Conpp ot prie—ferr T atcohots—tjlier ei naf t er '

‘refepred to as "Co

whgr een fheregpestipe gorfjponents are
present in the foll ow

ar Ll P c:om?'on,nt&A/ PRH- = |0. 04-1 35
Conmponent B/ PRH = 0. onppneht’ CAPRH = 0.901} 0.3 Gonmponent D/ PRH
[err] 0.3. 5. The plps aeH-o+-EH } ~Lwherdi N t he nol ar
rati os of the respective conponepts|h daid [¢grr] 4p al cohol m xture
are:™ Conponent A/ PRH = §.95-F.9 m‘magnert- B/ PRH = of 002- 0. 3 Conponent o/ PRH
= 0. 002-0. 3 Conpone . 45 6. Thenpl pstf cijzer according to
'Cla|m4 wherein saild xhliclacld id at |east ohe sellected fromthe
group consisting of fpohthalic|acifl, hromjtic chr boxylic adid and aliphatic
dibagic acid. 7. A nethpd for prpdutingfa [ery] alcphol rixture for
pl asticizer, which comgises| sab| 8cffng bugenﬁ 50 fradti on to
__hydr of or nyl ati on, ~aidel ocongerfSaf Foptand hydr pgepat| o dharacterized in
~that an al dehyde Bonpoesotéad| parfic{pated in $aid cpndendation conpri ses -
'[err] al dehydes i g th% § 5.2 i ng| nol ar fatios{ 2-Me} hyl bdt yral dehyde/ n- VAD
0.82-0. 3 3- Met hgl bjaTy fenyde - VAD § U. O0f- 0. 05[] Prvafjal dehyde/ n- VAD =
0 0005-0.05 55 & ereén nt VADY means i- val ef al dehL/de) gnd that the

conver si on of eacg [lerr18al dehydp.,i $rat [l egst {9086 P1 . [8. The nethod
according to Cla|m7 ,y\/rﬁzrugrlngag Dt enfe ¥ agt i dn s’_§el ected fromthe
group consi-sting Of BB.\_:Waqgt on pbt §fhed by t her'fali cracKi ng of hydrocarbon
oil %nd BB fractlﬁn ol:gan:ngdﬂ by Eatal ytijc cragki ng bf hyqr ocar bon oil .
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As mentioned above, alcohol having generally excellent propeniés as a starting material for plasticizer
§5 can be prepared in accordance with the method of the present invention.

20



5 9. ' The method accor di ng to Claim 7, wherein smWrs'. BT
carried out in the presence of a rhod| um cat al yst cordi ng
to daim7, wherein said aldol dh@3¢ERASRBNL is carr gﬁm esence

of an alkali catalyst. 10 11. The nethod according t

-al dehyd§ conposi tion participated in said condensati o’h corrprl ses [err]
al dehyd Bimg, { he foI | om ng nol ar ratios, 2-Methyl butyral dehyde/ n-VAD =

(F)’I Sgl gl 3 ”%&EE EQ( A i}l{ﬁwgg%ﬁ‘% %Y%E&TIQGQMS}%O&;N (hereinafte &r ;erl’ed to as- 2.

&-net hod, n@‘é rglbﬂtgrafd& @\bl'gin ftor %ﬁ'&@iorbs "k &%Vﬂ)%@ﬁotﬁf heQg B sl{’d&fufe]of.
a' dehyde | ndenSatiér? e rﬁf’bn' Srodibt b6 ARIsraltiofifde Bad BaieBBRalsddl (hefsinafter
G O Al kohob@red ®CH fddfnp hC B RS GlkchoRVing Resitctidre R @pndbisagon canad | hydroganation
f ol genden @bduct’ dPMHalelaREIdE BREpiYalaiddhyde hefdinaadrablemddt to @b re@smshent KT kI andokeiser
- Produkts dep aléonvsopasibditonrotsnel s "Cemponent DO characBlized in thatahecresedtiyh pompmd
2- Metihy| budeyits atethedswrd in( therfoflonvingenviberaticet s " Konponent e A" bezei chnet), einen
Al kohol mt ebmmmerBiArPRkit10.08€8 Produkts der Kondensati on und Hydrierung von
n- Val er al dehgompanent ARk 7190003 t yr al dehyd (i m fol genden als "Konponente B" -
bezei chnet ), Cemppsent &/AEYHD 008193 i ner Struktur des Produkts der Kondensation
und Hydri er uﬁgmla‘tﬁﬂ"trﬁ’l“@&'l%?%l dehyd und Pi val aI dehyd (i mfol genden als

"Kongénente C' bezej chnet nd. ander i m foI o

" Konponé nt'81°[9“° B'&%'i RiKHE %’ pag'ff'zer ac ‘i’ﬂﬂfl"% Ek"gﬁﬁ%é R da@ﬁdﬁegdeawe |
Jemelllgen I 0 gqofolgenden nDIaren Ver hal t ni ssen vorl i egen:
Korrponente nem@m ®sponente B/ PRH = 0, 002-0, 3 Konponente C PRH =
0, RO 1.0, 3 35com onent C/ENRTRQRE56S D/ PRH S 0,3 2. O o- Al kohol gemi sch fOr

Vi chmacher 6 nt/,y,ﬁ;my@h 1, wobel die nolaren Verh~ltnisse der jeweili-
gen Konponenten we fol gt si nd: Konponente A/PRH = 0,05-1,0 40

Konmponent et/ € RMicondl iAo Qorpidsturiap aediding Go Feidirh 3, hdi&i? s@ld T Kergonentue B PRH
S 0,13 Gl spbsdicdigiveehs faation\hyaoraegion, gnan%ﬁhde:mﬁnhmmhw;ogm das
erwahigt e C o- Al kohol gem sch 45 erhal ten wurde, indem man eine

But enf r akt A plastidizer detaihed by estyrifyirgr aicerhoxyic dci hvisin d Sins gledholrmiviie wHigbl icpraprises g1

unt er wi r f t propyiheidriot themikfter refemethdd esctPRHCK e alaspicharing & stucirn el corienssionsandr e
mt ei nem iGidwgekatimmidyetref sudleraldahydesand @@?@Y‘QWWPE‘%’F%@HP%{BT referrof] PGF en

al s "PRH" braswi A'hreetconadihadng a\sruskn ofngondansay et of -
der K8ndendeydeornd igethylhybyyalde (Waﬁef\raff*fé?d "2 3‘(‘?‘%6 dehyd
(imfol gensm‘afé’ﬁ °éF‘§'°‘° ey 9%("""‘19 o %,F %3 i
- Struktur dw rrp? ;lxﬂ(thma nt “I)l‘ nr] alco ols reinafter referred to as pon
wherein t e respective components are prese in the following molar ratios:

Component A/PRH = 0.04-1
86 ~ Component B/PRH =.0.002-0.3

Component C/PRH = 0.001-0.3

Component D/PRH < 0.3.

\“*‘ 5. The plasticizer according to Claim 4, wherein the molar ratios of the respective components in said Cio
40 alcohol mixture are:
Component A/PRH = 0.05-1.0
Component B/PRH = 0.002-0.3
Component C/PRH = 0.002-0.3
Component D/PRH s 0.1.

45
6. The plasticizer according to Claim 4, wherein said carboxylic acid is at least one selected from the

group consisting of phthalic acid, aromatic carboxylic acid and aliphatic dibasic acid.

* 7. A method for producing a Cio alcohol mixture for plasticizer, which comprises subjecting butene
. 50 fraction to hydroformylation, aldol condensation and hydrogenation, characterized in that an aldehyde
composition participated in said condensation comprises Cs aldehydes in the following molar ratios,
2-Methylbutyraldehyde/n-VAD = 0.02-0.3
3-Methyibutyraldehyde/n-VAD = 0.001-0.05
Pivalaldehyde/n-VAD = 0.0005-0.05
55 (wherein n-VAD means n-valeraldehyde)
and that the conversion of each Cs aldehyde is at least 90%.
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und Hydri erung von n-Val eral dehyd und 3-Met hyl bu Igenden
..als "Konponente B" bezei:chnet), einen Al kohol m U ﬂm\m‘]mmmmdes :
“Produkts der Kondensation und Efd3880888% on n- ef al deltyd sund

- Pi val al dehyd (| m f ol genden aI s " Korrponenl e C' bezeichnet) und andere G a-

S AI h
ggkenn%m O g °d I b tﬂ\%?‘é? hereln sa%ﬁ)enf?ac IO% |st)éelegt§&$$g Rf %IcoqngHggh
Ver hal t ni gaglg,{bo grg nponeﬁ] onponent e B RH =

0, 062- 0, 3 é' 089 B1 Konmponente C/ PRH = 0, 001-0, 3 Konponente

D RRH $ Gné ol GicoHmg & Bhin0 rml@emada Ity GrBrorinyla¥6ADS cardeColTl 196 Brasevies biid t ni sse
der ] eneighdapita@rpONENt €N in dem 5 Cl o- Al kohol gem sch wi e fol gt
si nd: Korrponente AIPRH = 0,05-1,0 Korrponente B/ PRH = 0, 002-0, 3 Konponente
C/ PRH 0. Gh& @idth6d gcclroing ontiah e, tdridit-tald diollcobdenation/é icarhetbnmhie thegreesd@e Ahapr uch
4, wobei aithliecatagstbonsaure m ndestens eine ist, ausgewahit aus der G uppe, .
bestehend aus Pht hal sgure, aromati sche Carbonsgure und ali phatische
di basi & Tbe Baihedaccatding/erGiai 7 ewhersitysaidaldghyde Fampgsitinpercirates.impacioadegeaties ches

f O Wi clenmprises Cs adohydes injthecfolRwing bleRidson der 15 Hydr of or myl i er ung,
Al dol konden%M?tM‘PPt\(m‘éPh arvARr T 895-BAt er wor fen wird, dadurch gekennzel chnet,
daB ei ne an3-Mé "r"d’ﬁ? T 8991 %%¥%hende Al dehydzusam"rensetzung

Cs- M dehy P'Yﬂ'f‘"ggj | aren Ver hal t ni ssen unfal 3t:

2- Met hyltS Q\Aﬂa "'28%9%2 0, 3 3- Met hyl but yr al dehyd/ n- VAD =

0, 001- V, i ’

n- Val e?zal 'g gtgsod flccﬂrd nfﬂo e'laﬁ'cfd %n%%{‘aﬂl \éé‘rv)e rg?lf%ggg% T'%ﬁ?é“f"wﬁ?gg r?or{ggééﬁlgnéyyds

m wge- stens ‘% betragt. 8. Verfahren gerrAB Anspruch 7, wobei die
Butenfpﬁgﬁth@grﬂﬁuggev\ghlt i st aus der G uppe, bestehend aus 25 durch

t her m sches acken von Kohl enwasserstof f6l erhaltene BB-Fraktion und durch

kat al y4,i Ssahes-Akohldmisch Ot Welthmatnérs smfasden R@rop@ihdpdnbiegne iGifbnbisna kit i"ORH" 9.
~ Ver f ahr emegnfe®, SiepAIKURBI it oiér BRukicH dos IHyadiniad oérRohdeasatiorguridrHyddeyangnvan - ei nes
"~ Rhadsé unk ataptaemidaing 2dasthyibgieitdéhyd (iv folgend@alsl Oomblareita Al bereigimetlBinan dlkohoth 7,
wobei di enitdinbo Staktur desskrodubts demKoGmestiovavrid Hydieamg AbrkmValeraldahyd ynsiziMathylbu-
dur chgef Wraldehyd r(ich. folgenden als "Komponente B" bezeichnet), einen Alkohol mit einer Struktur des
Produkts der Kondensation und Hydrierung von n-Valeraidehyd und Pivalaldehyd (im folgenden ais
"Komponente C" bezeichnet) und andere C1o-Alkohole (im folgenden als' "Komponente D" bezeichnet),
30 dadurch gekennzelchnet daB die jeweiligen Komponenten in den folgenden molaren Varhéltnissen
- vorliegen:
‘Komponente A/PRH = 0,04-1,0
Komponente B/PRH = 0,002-0,3
. Komponente C/PRH = 0,001-0,3
35 : Komponente D/PRH < 0,3

2. Cio-Alkoholgemisch flir Weichmacher gem#B Anspruch 1, wobei die molaren VerhZitnisse der jeweili-
i gen Komponenten wie folgt sind:
. Komponente A/PRH = 0,05-1,0
Komponente B/PRH = 0,002-0,3
Komponente C/PRH = 0,002-0,3
Komponente D/PRH £ 0,1

8 .

3. Cio-Alkoholgemisch flir Weichmacher gem#8 Anspruch 1, wobei das erwdhnte Cio-Alkoholgemisch
T 45 erhalten wurde, indem man sine Butenfraktion der Hydroformylierung, Aldoikondensation und Hydrie-
. rung unterwirft.

4. Weichmacher, erhalten durch Veresterung einer Carbonsiure mit einem Cio-Alkoholgemisch, umfas-
send 2-Propylheptanol (im folgenden als "PRH" bezeichnet), einen Alkohol mit einer Struktur des
50 Produkts der Kondensation und Hydrierung von n-Valeraldehyd und 2-Methylbutyraldehyd (im folgen-
den als "Komponente A" bezeichnet), sinen Aliohol mit siner Struktur des Produkts der Kondensation
und Hydrierung von n-Valeraldehyd und 3-Methylbutyraldehyd (im folgenden als "Komponente B"
bezeichnet), einen Alkohol mit einer Struktur des Produkts der Kondensation und Hydrierung von n-
Valeraldehyd und Pivalaldehyd (im folgenden als "Komponente C" bezeichnet) und anders Cio-
65 Alkohole (im folgenden als "Komponente D" bezeichnet), dadurch gekennzelchnet daB die jeweiligen
Komponenten in den folgenden molaren Verhdlinissen vorliegen:
Komponente A/PRH = 0,04-1,0
Komponente B/PRH = 0,002-0,3

22




i1. Verfahren gemAB Anspruch_ 7, wobei die an demnehrrende
" Al dehydzusammenset zung 35 C5- Al deh I n den f '
Ver hal t ni ssen unfaBt: 2-Methyl bLﬁ 93?@1 1/n VAD ﬂmam“m“‘

3- Met hyl but yr al dehyd/ n- VAD = 0, 001 0, 03 Pi val al dé 0- VAD"= 8, 001- o 03
(wobei n- VAD fUr enteV@,l,ﬁral @36% steht). 40 12. Verfahren gemaB Anspruch 7,

~ wobei di e_U ,¥, dehyds in der Kondensation m nde- stens 95

"% betragt. Revendi ca? ons Mel ange d' al cool s en Clo pour plastifiant,

) C o m% engntywghth F:lﬂl)pﬁ&mﬁ Aﬁ@&&&\npbvot(eﬁﬁg RigRRn VirhBiils&Sder BWbiigen Kbriponbrienh déty ant’
gruct@rm IgeiREHAY s,ﬁ(pndensatlon et d' hydrog~nation de

n vaI ~r al deh)(omlgtﬁe@;/\/mh:ydpeﬁ dutyral déhyde (denommt ci-aprbs ' Corrposant

A'), un al combmpyeié BRRR =s0,0020i3ur e de produit de condensation et

d'_ hydr ogenat ikomipaientcPBH G abo2edtdyde et net hyl -3 but yral d~hyde (dknomm 60
- apres " Cokprogmaerte BPRH W1 al cool ayant une structure de produit de

condemsatlon et d' hydrogenation de n-val 6ral déhyde et pival al deh de

(ddnormms. cWeichsegker ‘g8 Aasprveh @& wobeglie Parbansirg mipdegipnsseineristcpysgews B?Fo?ﬁ‘res

ci - apr bs "@upnsobesiehondyays Phihglsdure. GWF‘&W'%C%@"%?H@ ung alippy ‘B'ﬁﬁﬁ‘aé’ﬁ?ﬁ'%her Bectifs

sont presents dans les r
0, 04- E_) d- 5 rfahrenzurHe gp Orts erI res s%l&\? 51 Oselntg% Qﬂ& 1-0, 3
dehcg'

Conpoant le %% ontense?g éd hgglg Hﬂtﬁ

.d"al cool s ?f ms:: AN m o T s Teven n ion 1, dans quuel l'es
rapports n.t 0£@§pect I fs sont: Corrposant Al PRH =

. 0, 05- 1. 0 Co E (102'0(9 .oosConposant ¢/ PRH = 0, 002-0, 3 Corrposant
D/EBH‘,(g alal a,n.gﬂn #6605 en Cl 0 pour plastifiant selon |a
revendi cat Maee. hvAB G- Veithiehyd R8h! undRlaf Big UmiVailiuag @bsiewsiiigeh Cs-alshydDnde: €N
sounet t ant sthd gbk@Bdulsgn but ene a I’ hydrofornyl ation, |'aldolisation et

1* hydrog6na- 10 tion. 4. Plastifiant obtenu par .esterification d' un
aci de cax boishros] gemaBvaSprudh Tywbissh gie Biiteaiiakinn|agsgewdhlish aufder  dpdlehged aus

propyis- 2 haptrathelmischsnCracken eon KphlepwasseReiis) erhaltene BBdesktion e tdureh deatalylisghasur e
de .produl t Cracken von Kohlenwasserstoffol erhaltene BB-Fraktion. o

9. Verfahren gemdB Anspruch 7, wobei die Hydroformylierung in Gegenwart eines Rhodmmkatalysators
durchgefiihrt wird.

30 : : .

" 10. Verfahren gem#B Anspruch 7, wobsi die Aldolkondensation in Gegenwart eines Alkali-Katalysators
durchgefiihrt wird.

11. Verfahren gem#B Anspruch 7, wobei die an der Kondensation teilnehmende Aldshydzusammensetzung
. 8 Cs-Aldehyde in den folgenden molaren Verh&litnissen umfaBt: o
2-Methylbutyraldehyd/n-VAD = 0,05-0,3
3-Methylbutyraldehyd/n-VAD = 0,001-0,03
‘ Pivalaidehyd/n-VAD = 0,001-0,03
\ (wobei n-VAD flir n-Valeraldehyd steht).

12. Verfahren gem#B Anspruch 7, wobei die Umwandlung jedes Cs-Aldehyds in der Kondensation minde-
stens 95 % betrégt.

Revendications

1. Mélange d'alcools en Cio pour plastifiant, comprenant du propyl-2 heptanol (dénommé ci-aprés
"PRH"), un alcool ayant une structure de produit de condensation et d' hydrogénation de n-valéraldéhy-
de et méthyl-2 butyraldéhyde (dénommé ci-aprés "Composant A"), un alcool ayant une structure de
produit de condensation et d'hydrogénation de n-valéraldéhyde et méthyl-3 butyraldéhyde (dénommé

60 ci-aprés "Composant B"), un alcool ayant une structure de produit de condensation et d'hydrogénation

de n-valéraldéhyde et pivalaldéhyde (dénommé ci-aprés "Composant G"), et d'autres alcools en Gio -
(dénommés ci-aprés "Composant D"), caractérisé en ce que les composants respectifs sont présents
dans les rapports molaires suivants:

Composant A/PRH = 0,04-1,0

65 Composant B/PRH = 0,002-0,3

Composant C/PRH = 0,001-0,3

Composant D/PRH s 0,3.
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'de condensation et d'hydrogepation de nevaldr o f:&
~ butyral ddhyde (dénome ci-apres_16 " E ilﬁﬂ!m " E ayant une
structure de produit de conden&B0; 366 089 Ba hyd al er al déhyde

et ndt hyI 3 butyral dehyde (d~nomm4 ci - aprbs "Oorrposant B" , un al cool ayant

‘une st |Ur & a‘?COE %Q%i g gﬁﬁﬁgﬁ ?@S’r{n Ig%&eﬁ%cagnnhy LRI Qnﬂlglt Ib@ﬁpﬂﬁs molaires ot

n- val al, cl-ap Conposant C'),
-d"autres a(?o% St r@,onm~s ci-aprbs ' Corrposant D'), caracteris6 en
ce gue |es Sedbit Ladesehi fs sont presents dans |es rapports nol aires
suMgants: (EUmpesald/PrM Ethoz.o@ 04-1 Conmposant B/ PRH = 0, 002-0, 3 Conposant -

C/ PRH = 0, Ofbhpbsant BAompoeant O/PRH S 0,3. 25 5. Plastifiant selon la
revendi cation 4, dans |equel |es rapports nol aires des conposants

respecs.i Melaogedd'dicoots leaICgcpail plhstittent selapria Brandisaio 1, dBonipgebledit Mélange-d'alc®is05- 1, 0
Corposanien B Pétiobter, @0RurbetBntGo fppigakténg/2RRYrcfor@yigiR.- I3idgiisgtiyn ot Ihvdmgém-npos ant
DDPRH S @eril. 6. Plastifiant selon |la revendication 4, dans | oquel I edit
aC|de car boxyl i que est au noins un acide selectlonne dans | e group

mpr eha Riastfient gbeas o setrifegion cIuraeq-qsecatba wvm% mélapgesd ?' Ié o, Cip

d| baSI que‘°'aIPf? IF’éItFI’ optanl (d 'e“F’? 8 "BRibY ok H"° % 8'°q%tcool s
I n é i
en . Cl10 p jégynf 6" 3 rog ; %& quﬁnlp con e sa on de ya%a%bfﬁjﬂi hsat ion-
aI
ufe

et ¢ hydr :Q£

- e b ? £ &l dydtt Gne

conposi { i mct o., ;‘ g it ﬁqaéeepa.aaauanydeqmwnd des
al'dé yde icﬂsr&rscﬁ;u{dg s tbbrés "Compo b 2

Wl -
butyral de x I,QI?HQ Mgew it pRSbits @binglfab o8 mdflRssuRlarid 1- 0, 05
Pi \.g4 al dehy pg:a ue y p a 0 oGson p?/éiD Si Snl flkggdn \T/nal ~rsésludaehyde) et

que | a convegnﬁ,bg,atg}paﬁhm-ogl d6hyde en Cs est au noins de 90% 45 8.

Met hode sel Gdinposent @PRMGH gaiiopn 7, dans | aquelle ladite fraction butbne est
sel ect i onndeonshaseat b/BRIGE03pe corrprenant une fraction BB obtenue par craquage
t herni que d' huile d' hydrocarbure, et une fraction BB obtenue par craguage
cat ad y5.i Pisstificintiseibh & reNehdicitiancd dansrienueldes ragport/mplpited dless edmpasanty respealii§iudihit i on
7, dans Insipogs d'deoblsiey Groofotfr myl ati on east real i sde en presence d'un

f:at ?ijlseur ?mmmggllgggl-lgﬂ&m@;hode selon | a revendi cation 7, dans | aquel I e
1" al dol i sat vaspogas 5 - pr~sence d'un catal yseur conprenant .un
alcali. 65 Goamposast HBAR =<@P%3 4 revendi cation 7, dgns I aqureTPI e ladite

- comBdsi ti onc‘?l"p&F“IfbeIfﬂ'éé‘”r ntervenant dans |adite condensation, conprend des

al d6hydeSPlastq“ant se?anlg reveeﬁdlcra"tigﬂD Qr (t:lans r’[ung‘I (bdit acsc%I Xa%&ﬁlque est au moins un acide

sélectionné dans le groupe comprenant I'acide phtalique, I'acide carboxylique aromatique et I'acide
dibasique aliphatique.

7. Méthode de production d'un mélange d'alcools en Cio pour plastifiant, qui comprend 'hydroformyla-
tion, I'aldolisation et I'hydrogénation de la fraction butdne, caractérisée en ce qu'une composition
L d'aldéhydes, intervenant dans ladite condensatuon comprend des aldéhydes en Cs dans les rapports
’ molaires suivants:
40 Méthyl-2 butyraldéhyde/n-VAD = 0,02-0,3

Méthyl-3 butyraldéhyde/n-VAD = 0,001-0,05
Pivalaldéhyde/n-VAD = 0,0005-0,05

(ol n-VAD signifie n-valéraldéhyde)

et que la conversion de chaque aldéhyde en Cs est au moins de 90%.

8. Méthode selon la revendication 7, dans laquelle ladite fraction buténe est sélectionnée dans le groupe
comprenant une fraction BB obtenue par craquage thermique d'huile d'hydrocarbure, et une fraction
BB obtenue par craquage catalytique d'huile d'hydrocarbure.

50 9. Méthode selon la revendication 7, dans laquelle I'hydroformylation est réalisée en présence d'un
catalyseur au rhodium. .

10. Méthode selon la revendication 7, dans laquelle I'aldolisation est réalisée en présence d'un catalyseur
comprenant un alcali.
66
11. Méthode selon la revendication 7, dans laquelle ladite composition d'aldéhydes, intervenant dans ladite
condensation, comprend des aldéhydes en Cs dans les rapports molaires suivants:
Méthyl-2 butyraldéhyde/n-VAD = 0,05-0,3
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'thhyl 2 butyral déhyde/ n- VAD = 0, 05-0, 3¥ 24 . EP_Q_§§§_089 B1 Mot hyl -
“butyral déhyda/ n- VAD = 0,-001- 0, 03
.. Pival al dehyde/ n- VAD = 0, 001- 0, OSEP(QS@%QB@@ si gni f:”"" Q Eme) 5 12

M-t hode solon Ia revendication 7, dans laquelle | aque

al dehyde en (s dane, | 8 condeRsal eR.o@st au moins dé 95%L1 25 30 36

- 40 45 50 55 ggalaldéhyde/n-VAD = 0,001-0,03

(ob n-VAD signifie n-valéraldéhyde)

; ~
i

a5 12. Méthode selon la revendication 7, dans laquelle la conve.rsion de chaque aldéhyde en Cs dans la
condensation est au moins de 95%.
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