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~al cohol s from ol €y ' The invention relates to a process for ~
preparing hi gherimml‘mummmwm by hydrofornylation of ol efd Mgu , which
process includes a selggsl ve hydrogenation of the hydr ofo‘r?y at1on M xtures
and recycling of the unreacted olefins. Prior art Hi gher alcohols, in
particul ar chose ' 6 to 25 carbon atons, are known to be able to
" be prepared by cmmm“m “MIW' of ornyl ation (or oxo reaction) of the olefins
havi ng one car bon at% £SS and subsequent catal yti c hydrogenation of the

"~ al dehyde- and al coholCont ai ni ng reaction m xtures. They are predom nantly
used as starting materials for tn~ preparation of plasticizers or
detergents. The type of catal yst system and the optimumreaction conditions
for the hydWBEéé?’rﬁoﬁbk@%rﬁé@i@ﬁ@?&%ﬂkoﬂ&lsﬁ%b@fﬁtMY)JlﬁrlésOf the olefin
used. Tne d actrvity of orefrrns on therr structure is
descri bed, for exanple, by J. Fal be, New Syntheses with Carbon Mnoxi de,
Spring~rVerlag, Berlin, Heidelberg, New York, 1980, pages 95 ff. The

varyi ng readhievinventieagelates Ilg apragessifoo peeparinge highes oxosalcpkelsi Be known

(B.L. Haymh%ro’%brrﬁlﬁgtiyr? Sosfecl)llefin Rmix?uer%lé,) w'?‘lri]é]walpsrogésst Pneclu es goggleéﬁ?ed' sel -

hydrogenation of the hydroformylation mixtures and recycling of the

unreacted olefins.

Prior art

Higher alcohols, in particular those having from 6 to 25 carbon atoms, ars
known to be able to be pre;fared by catalytic hydroformylation (or oxo
reaction) of the olefins having one carbon atom less and subsequent
catalytic hydrogenation of the aldehyde- and alcohol-containing reaction
mixtures. They are predominantly used as starting materials for the

preparation of plasticizers or detergents.

The type of catalyst system and the optimum reaction conditions for ths
hydroformylation are dependent on the reactivity of the olefin used. The
dependence of the reactivity of olefins on their structure is described, for
example, by J. Falbe, New Syntheses with Carbon Monoxide, Springsr-
Verlag, Berlin, Heidelberg, New York, 1980, pages 95 ff. The varying
reactivity, especially of the isomeric octenes, is likewise knowm
(B.L. Haymore, A. van Hassell, R. Beck, Annals of the New York Acad. Sci.,
" 415 (1983), pages 159-175).

Industrial olefin mixtures which are used as starting materials for the cxo
synthesis comprise olefin isomers of the most varied structures having
differing degrees of branching, differing position of the double bond in ine
molecule and, if appropriate, differing carbon numbers also. This appliss

especially to olefin mixtures which have been produced by dimerizaticn,



415 (1983)) pages 159-175). Industrial olefin m xtures which are used as
'starting materials for the oxo synthesis conprise olefin isoveggpoﬂm?he
nost varied structures having differing degrees of branching, differing
position of the double bond in the 2motecule and, if appropriate, differing
carbon nunbers also. This applies especially to olefin m xtures which have

been produced by dinerizaiicn, - 7 JUN 2002 trimerizaiion or further
“oligonerization of CZ-C5 olefins or other easily accessible higher ol efins
or by cooli

of C i ns or ot h | sible high _
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cobal t - cat %gxggggﬁg | IRSroDIBfIrRt bPMby %o@fugsnfeﬁgaﬁ&?ﬁ S RARA SR, dﬁgyde

m xtures an xtures) tripropenas and tetrapropenes and di but enes,

tri but enes exathples rafblypeat ssompribeoloimtmixterds Whichr ebe Isd rebéeted by
hydrof ornyl ati on reaction decreases with increasing carbon nunmber and with
t he degr eerdedivpueaipivzgd, Pherelesahly dy echalt-eatalyzedahydrafeimydatiom ibe great er

by a factor..of,,5 to 10 tha t ,of .the branched i saners. , The position of
Phe doun! o o3 sbftetfridlid aldkyal nikilEe s p8A A BRKBLSS, WiPTORROSH vi ty

a efi hawi ! ; Ldly.th
Csomer's hachHotSEREPLR R RIRISRY (iBAEnePalE dekaBlifict Ml i Moce o
the differimantiopedti vity of the olefin isonmers, relatively |long reaction

iims are required if it is desired to achieve the nost substanti al
possi bly conversion of the olefins. However, as a result, the product yield

isd j ' . ti T
same. oceur 31erat PSR ErmBlaBp R e PRtes BT ER N ZE By v g1
reaction t aiRfeRbHa Mth thE RIRGrGe bIbIARBRAIMSE TR rbAGlioiae BEIIREACAIEIAS Y Of the
isoners, it is difficult to achieve high conversion rates and

si mul t aneo@an pergreates by ectactartafdsto 1) thae thatiefdherbranehedisootersl Bis n

m xtures. Su r f, the invention An object of the inveption is io provide
2 process POPUTLRLA0G gt arors b i SRFE et Brals B usitmumiy ol of |
m xtures, yHEQiIPIERTTHAMPE MSEnindl GOuBRIVGHP IR hitRe |w&'e%gtany .
selectivities and, in addition, is distinguisfrd by high space-ti'ne yields.

The i nvent iram isbmesst laving thealotble hora iptiee aderidroof theaepaleculg. Begiese oxo

2o BRI ey e PlefinromRE. 55 BULR SRR reaclan A ot
el evated t appefalpeg AN i3t dSdiRdAlS hdMidRs Ihe mb&t \Wib§Bnti&E possible

hydrofornylation Is carried out in one stage, the olefin cohversion rate
for one pasenversioesiof i tbheedlefiost tdoweler; @s9a~resulthetheepmduch yieldt isr e,
expedi ent | is selectivel enat ed, the

after catal yst repoval hydr o
hydr ogenat \Fljﬁﬁrerﬁsfptfﬁ‘l? I%”Qﬂﬁﬁ yge 6.93@?@(% ?rl‘%lspﬁﬁn% e %“QJT%&W? fraction
i's recircukghRAotQrkhtatiifpe’ &fe™bak te8horten the reaction times by highar
reaction temperatures. Especially because of the varying reactivity of the
isomers, it is difficult to achieve high conversion rates and simultaneously

high seleclivilies in the hydroformylation of olefin mixtures.

Summary of the invention

An object of the invention is to provide a process for preparing higher oxo
alcohols from the corresponding olefin mixtures, which process combinss
high conversion rates with'high seleclivities and, in addition, is distinguishsd
by high space-time yields.

The invention therefore relales to a process for preparing higher oxo

alcohols from mixtures of isomeric olefins having from 5 to 24 carbon atoms



Description of the invention The process according to the invention can be
~carried out batchw se, but continuous procedure is advantageous. The figure
shows the bl ock diagramof a plant in which the process can-ﬁﬁ %p out

continuously. The olerin m xture-2_3 synthesis gas (carbpn noroxi de
hydrogen) 3 and catalyst 4 are introduced into the reacltor 1. The

hydr of ornmyl ation m xture 5 i ~ expanded, the expansion gas 6 (unconsuned

" synthesis gas) is taken off ar;d the expanded hydrofornylation mxture is

freed, in the catal yst renoval stag 7, fromthe catalyst 4 which, if
" appropri aty BV@@OEE%)HB"%%’M“&@ waeque% catalysh @ jevated demperatanel at ed t o

t he reacto he catalyst is
passed i nf%"c{lﬂt J%Q%gé I Onhg"d'm\ﬂ? @%&Pﬁ)é%é{ a&@ﬁﬁﬁ Pr é‘d)”e(cet al s of
t he al dehygigge ané oié‘ith:foﬁvévaIdm%t@fd?W\@ ssliB r@ﬁhble%“b%orﬁ 8 ib Efd% nat es,
present as byproducts, are hydrogenated to the alcohols. tn the

distill atitba s&@aj@nlmmtuh@. Iewe%l@nllxerdterzcaha@sta]@mmnaédla)fslelémwmyt

hydr ogenati on m x whi ch..| ow hoi | ers ver re nant |y consi st cf

unr eact ed NYEERE8N ecﬁ'é@r’ R)ﬁ@rogﬁﬂa'é?% HERu St separ @téa&w@ﬁ%tm ankkk ol efins
into of the | ow boilers can be

taI on of f 4'&'%%?%8@%@?%@!#%% maeéﬁ)ﬁarg oﬁm{;ﬂ%ﬂﬁﬁw boil ers 14. The crude

al coi:~cl mxture 15 is worked up io pure alcohol in a further distillation

stage which is not shown. Hydrofornylation The starting nmaterials for the

hydr of or mﬂesdrmﬁmn@frﬂmﬁmmim monool ef i ~~ havi ng from5 to 24 carbon

atons and a term nal or ddI position CC - ? JUN 2002 doubl e bond,
such as 1-Ths PHRCSESEEREAT 'Zgﬁ%f !rw@mm §ﬂ'ébeila"‘?d oy} batchwias but Be i soneri ¢

C6 olefin_m r t [ opene,

1- hept ene Caé‘m‘ &S&%lﬂ'gﬂ %?g)%é&g%ﬁgotﬁ%ﬁg& %@ds@%edr@%k gIag F8f i n

m xture (dfkupanein whwc:luttmlpnolctets$1eautl|b|asen:.=.arzieuﬂloomccn‘mtuimuitslyaSrheﬂ-oléﬂi‘len~ 2-,
3- or 4-neth 1l-octene, the isomeric C9 olefin mxture (tripropen~)

pr oduced mx{tﬂ@ 2, sypthesiagas (eash @mn%ie and hpdrogeny3 @sskertalyst 4

or 111 but Ay HroshGEaaTR (e tf?% BT ThE, ﬁ%%oféf%laﬁwmnﬁ% e g 1o 20" opene

trimerizatd BQn&éd %@Qﬁéwsuén &84 G?G%ﬁ@@mea syAthesi oﬁ:apoO' efin

m Xt ures (tetrabutene produced in the tetrarrerl zatl utenes and

ol ef i n m the ersanmesidaydealotmylatiar nmdlmerls freedan thé cateéyst merrimaml stga@ll fferent

carbon nunbers (lgreferab if a iate after separating off by
f

di still atiferdrom ep@éﬁ!w zmth.. 'HéHIPm@&FiP%P“%f sipRiementiation by frsen .
Preferred c%&%géth@geémiuﬂtéak f?{eere%lor ﬁ Iﬁée:hé%r% Gorﬁy?al% %I){\fr@ ﬁ(h"ér §s The

I nvention e 1n e type o mons

hydr of or myjong mmca@g@t R phd s |ﬁfcﬁthléd’€y@d3?é1ﬂqbﬁf93fﬂwh@h% aliehygaaner
kno~~~r per se ium catal ysts or pre erablé| cobalt catal ysts are

t heref er ~ ambatspeﬁcetaﬁsmf tbe aMQhwi@tS amhpﬁéks of tuei alcehals, mﬂalﬂmuhs such as
organic phos |ne hos erature s ures can
vary wit hith 'E? gen b Orqb'cgn aﬁ% rygt;ng%ga(gqla chﬁi u? e. A

descripti 118R- ample, in J.
Fal be,  Ne-s %&ﬁ&ﬂ?‘ﬁfﬁ%@éﬁ%ﬁ'&% 0 B R o] o B el ber

New Yor' ~hyd atiohgaixt@@ 10,.whiehdowboiferskvésy (predominaeyig| ceprelit @i of Cheni st
Technol ogy, Volunme 17, 4th edltlon John Wley & Sons, pages 9D2-s i 9 (
1996). An Usssasied isomasistalelinsgind are dondustedotogethertwith resh olefinsd Jof
conversion fo
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J zao~ Nnr z - 6 Catalyst renmoval - 7 JUN 2002 The hydrof ormyl ation

. reaction mxtures are expediently firstly freed fromthe catalyst, again in
a manner known per se. If a cobalt catal yst was used, thi-epﬂmbzan%chi eved
by pressure reduction, separating-off-the aqueous catal yst phase xi di zi ng
with air or oxygen the cobalt carbonyl conpounds remaining in the
hydr of ormyl ai i on m xture and extracting the resulting cobalt conpounds wth
" water or aqueous acid. Cobalt-depletion processes are well known, see, for
exanpl e, Fal be, 64, 165 F Process)) KirkQ hmer, | oc.

J. loc. cit , , L3A
" cit, and EFogblgdwngpsuctyas hT Oépﬁﬁﬁﬂﬁ-@‘éﬁ%jﬂnﬁu@&’vid 2397 Rylagxansy nyl ati on

| i . | i i. . .
i st at i Ulp et CE RS nlGFR [rdRepr pRIADEoRE s Bl gt o
hydr of or ny ppspeétie, r Baeptere, m-xouBenethypethekers) taiciens tthedigBRittcng, on the

degree of conversion, generally conprise 3-40% by weighs, usually’from5 to
30% by wei glefin reiklure (dibatene) praskiceddn the dimerizatioh iofbutemes; 1+immenshe

al dehydes, _principally ol efins) in addition_th orrespondi.ng saturated
hydr ocar bof ﬁ&rmgﬂéhﬁj’fwcg‘?g% 'P‘ﬁoﬁ?"‘r?é'?hgmcﬂ?‘? IR r{n'éﬁﬁ?t&%'g%ﬂgb% by

wei ght of = 6001 hO cohol-s, ) % i ght of

f or mat es o?h?cﬁjel\)ségﬁg? é@%?‘?ﬂﬁg@hlﬁ/y?fe@% Sﬂt %f oﬁ%gﬂg%%%'e?}s/et ving a

hi gher boi llicwgens) ntdddeenchehalisomelis . C Howeliermixtdrenfigtragropapieasi zed chat

the process according io the invention can also be carried out using

hydr of or nyfriautene npreduced inisstetiesigsation oh peaneseretthe dimesipation i t h t hese
specificatjons in i nd/or that regard. _ Selective hydrogenation Tree
sel ective hg’@aﬂ? enj&eﬁﬁ%ggeqe%e ﬂ'yd?rof ’?}%?g‘?qe&% m(;'ﬁuroi%'rbxﬂgg]iué?ﬁ ly freed
from the hydirabQeAY) GobatedRitAbYskarherifat{on difiieRss 2l Gbfi & of tha
process acgogrﬁtlf)ng t’oﬁ?he I nvention. Ir'1 tLi S hydr ogénati%%t‘ﬁﬁﬂ;é&%f“dehydes
and cert ai preparedyiyngooigomarizatinned oléfird baving differeal sadifort hembedehydes and
esters of the al cohgls, and of these particul arl he forpates, are

hydr ogenat @Ief%aPWengsﬂe‘ app &?%.d?'ﬁrrﬁ?@af 0 GHVRY didiatighenion jha -
7 JUN 2002 EhPor SIhAYF chbohSiumbert Hed safihhtd ifor the
econom ¢ e???g?g%g;mgr@the process '?)r?gt |nﬁ§rhgp$1fﬁg%ggsz%@bpomn8@ﬁbf°unreact ed
ol ef i ns ar arenCt, Oy @,00elq¢ eléfinonixbres.vi rtual | y not hydrogenated, so that
they can ~~ separated off fromthe hydrogenation m xture and recircul ai ed
to th~hydroformyl ation. A selective hydrogenation of hydrofornyl ation

m xtures i ubj ﬁ#;pt —n =0- peng| tieat hilhpat 19N, 198 42
370.5 (O Z.?hESEJé‘?‘% h%/ﬁsomtngiﬁa?? oﬁ%r g%\é}?i @ﬁ tﬁlgxtcgﬁgg'bQSe,O?ag%:or ding to
thi s, hydr hgérotdrayldtioni The aledine far@yatheghydraformiytated étla neamesradriove; and at

el evated pressure_at a supported catal yst which conprises, as active
conponent sPetdppeRNodivgk calalyste neforieiriably cpball cptalyels e dhefefers s type

are suppor ly: ' is ' s er and
okl ot BOTPASCE i Br Moy KRRl S Eiopiii i bltofE TEIF B orcP R
chrom um aphaspiaines driptdsphites. Thererfipdatires Jndhepresein@at candzgn al kal |
netal conponent at a concentration of fromO0.01 :~ 1.6% by wei ghs,

advant ageowihip spadraymes, depeRdingicgraatalyst assicpietia seixiyes A dasetirtiosuppor t ed

I : h |~ [ , nickel
and chr o A FWRBSUARARGR ST STHRRCE) it bR sxpromd: Rl i fBRen: . " °
Sui tabl e Sspﬂmetses,wm eafssh Mofoxide, SpfikgeiWertag, Héitibbery, New dsxand
al um num oxi de. The anounts specified are based on tre catalyst which is

prepar ed a$988sgradesd elibw antd inaKirkddthyer, Hancyclopedihuafd CHemickle
hydr ogenatjon, the aldehyd in the hydrof | gt on m xtures _a, ~~
hydr ogenat 48ShBologK, QBﬁWX‘%ﬁznéiﬂhﬁggﬁwoﬂeﬁ@%E&)& §°B§repfl’ﬂf~?ﬁ 8928r46 on st a=a

at convers'{ﬁ{béat es greater than 9t3% at a selectivity of greater than
99::. The &S er)s and aceials are |ikewi se converted into the desired

al cohols. Tr starting olefins present in the m xture remain surprisingly by
far for the nc~.. part unchanged, although precisely the preferred

suppor t ed Aatessgsiial fealne=of the invention is that the degree of conversion for one

pass is restricted to from 40 to 90%. Advantageously, the olefins are from =2
to B0% converted. The preferred starting materials are Cy, Cy, C, or C.

olefin mixtures which consist of a great number of different isomers. s



- 7 JUN 2002 _ g _ conparable conditions, also hydrogenate virtually

- quantitatively the ol efinic double bond in 2-ethyl hex-2-anal ( 0 326 674

A2). The hydrogenation can be carried out in the | ow press on of

bel ow 30 bar and at high spacetiresyiel ds. Said catal yst conponents can be

di stributed honogeneously in the pores of a support material or enriched in

its edge zones. In the former case, an aqueous solution is nade up which

- conprises the conponents in the formof netal salts as catal yst precursor

and whose vol une expediently roughly corresponds to 0.8 tines the pore

vol ume of mleetlsupﬂoabowmtﬁralghl-cfmn ocdptnres hewirtgs femiin&leblediaia sloabty chr oni um

salts, use is advanta e é nage of e Mhlﬁp are converted on heating

i nto oxi deRONdy,FRags rrga i Lhey rﬁ@@'ﬂ‘é{ Yethere r@h@@%@%ﬁ?wﬂe Yoy cont ai n

an al kal i i hrom umin
RbAL G TROMBHow|d BibfaihBa /Gt GRS rmpm;&hs f

the form met a omate o al1 nmeta in“particular
as sodi um grriptatio? of the ablecnled] T rﬁmﬁlﬁtonT&fEcﬁm‘/@*suﬁﬁlale aefsEMg Rt i on in
the solution depends on the desired concentration of the respective
conponent he inventiomhandie @liesl {hat thareactiveaplefias preferentiady resct teen sprayed

onto the non heat.ed. sup mater.i al ., Situ um and
penet r at eoCoABIEBAa o BS TBRE ud et ahdnanB by iyt S8 afier 6T e
desired t OsQRKAA HyatderEtion! o I RRRIRI MMl Na®! F‘ecﬁr’&hla‘i@@q?' thel D he edge
zones of a porous or & nore or |less pore-free support nmateria met al
sal t sol uthydrofoamylatiors priay ezbtactton @fqmmbeamreohteupueasesrﬁteeselebtnawd the
support material can be further heated during the spraying, so that the

vvatfer eva]E)@r he bydepfermylationa ClgTipgecycling dnereseaine tolalggsideneniima oy on ]thed
The cat ar ybPoBa TBBRNe. Bl Abe QrlsBaybhfs SRR SRnGRERARRT Wi e ' ©

catal yst ph@GaN o¥firdeciVerbnt eted @itheBHacad Bysodeict ARAafiBl@Gnd fHuscat al yst
precursors being converted to the oxides. The catalyst is then reduced with

hydr ogen. mgbelrddetaudeqﬂeldararmcfp?vecbanﬁs@fqeubvdr@meattormdngher aloph@002 - 9
catal yst is _prepared . or exp until, the hydrogenatign reactor.
The cat al y%’? S1A%€ a8 ﬁY%ch %ﬁ@ﬁ? rﬂé@d {'W & RYPH ?Woéﬂ coﬁ U‘fjlser a

| 0~, ~~ T esj3{|AneR W@rkfdp)Wf ttfe EbactiBn TMRILFES. %Qion%ét@é‘n&ﬁnihﬂﬂi%ﬁg& or shaped
bodi es such Gs tablets, cylinders, rod extrudates or rings. Théy are

expedi ent | staget praaesd wrtheut tabefuséeb)schneatthﬁgpmeashgmg@@ tortbam e.g. at
said hydrog‘?natl on te not been

reduced i n"VREY ‘?féaet” Z"%ﬁﬁ%‘ﬂﬁﬁﬁ’é@%&ﬁ“% E'A‘F' ?lggn F%CVE@F& nuousl| y

or bat chwi gy @éyésqhé B@bnﬁmld émﬁceﬁéy Bhﬁeep@bara‘ud,m dxoBiEsShdbase.
Hydrogenation in t liquid phase 1s preferred, since the gas-phase process

requires a hlgher ener gy consunpt|a~'. because of the necessary circul ation
of | arge s vol unes iti t ) ct, that. evaporating

a1 dehydes “Fiie RGToROf sRiveRSPh o ik BN i fosirited B Ine BSkinedl BHEE By € ener gy,
and, in ad aiyn b NGeaction t gSHict gon gas
decreases %éﬁ@ﬁgt E\Eﬁroz)g%'i gsgh pro@s?rw%ﬁﬁg c%‘%'%“ gﬁ%hydes aving a
car bon nurrMedgrgdaWerrelahaonMperw)realamilartcmmtecor@eabambms asmiall to carry
out the overall process econopnically. Various process variants_can be

sel ected f@% SlﬂWéeﬂﬁeaGl"éﬂ BRgset PB@EHBY‘?T&W”T e ean bpalectgasest That
adi abat 1 cayl ﬁgqfvdo@w&'lé%fdr gbyof the SleThbdie? (;%@ggﬁwe rise of

<10'C, in 3 age or two Peactors)
expedi ent | NuitHF@meﬁFéd%&)até@Wb\@%oﬂé}%rﬁ)qg d%@rﬁﬁﬁédi 6ﬁ|thé! baksis/of theal |y
isothermally or one can be operated adi abatically and the other virtua~fy

i sot her mal Amouhh arddecampoyition of dhe adefirb mixtuce Ryand gentiteeatrivent and

hydrof onnyl aticn m xtures in a straight pass or w sh product recycling. The
react ors cmmp@snm@fdheaee@utaiﬁ@mw@ﬁtlerﬂ Wlﬂéé'd@ wtbdmwmlwbpllw e bed

the +nt or 38 Sn8ioRidh Yebied b onVetichl s R mindt Snofe, 68% ST henl) "
oper at ed %@Bunf%ﬁonmﬂimmh@ st%leﬁpmd?‘g% %@&E‘H(ﬁ?ﬂh@h {5550 B per

rr>z of cro reactor and hou a reac is

oper ated i ppiffpedisBhangedrwith me'vlré?didtiﬁl%w u@ﬁéﬁs) 14 Tfo @tathiigd tﬁé’@téﬂﬂ' ocity
(LHSV) val ues can be between 0.1 and 10 h~") preferably between C
contents in the various streams, gas- chromatographlc analysis can be

employed.



-1 o- - r ~aN 2002 and 5 h-'. The |iquid-phase hydrogenation is generally
.carried out at an overall pressure of from5 to 30 bar, in particular
between 15 and 25 bar. The gas-phase hydrogenation can al 07 RIIN 2002 ed out
at | ower pressures) with correspondgngly greater gas volunes. The reaction
tenperatures, in the case of hydrogenations in the liquid or gas phase, are
general ly between 120 and 220'C, in particular between 140 and 180'c .

" Separation of the hydrogenation m xture by distillation After the

hydr ogenati on, the reaction m xtures are worked up by distillation in a
“manner knov@atadystaemovidls i s expediently perfornmed under reduced pressure,
e.g. at an absolute pressure of from400 to 900 nbar. In this distillation)
t he ol ef i nsThelaydrelosnglalian sgadipns mixlynes aresxppdiemdiyifinstinfrershfoitthent of t he

gener al Iy (P doB0HngB Medh ot Bel B f o el ertiun Stk i The
remal ning RALBPAIAbvdd By hAMsaRE edudioRC boRRhB U the i BBLE chiyfd% can be

di scharged fromt circuit so that oncentration o0 e inert

saturated Iphasecexitieing wilh aihohaygeh e colsaltesbbyyhyempgenistreaaisihgt he
olefins in the hydrofornylation stage does not exceed 70%_ preferably is
kept bel owiBodge " hydrpforpylatipay mixtures ansh axtrastiog athe gesuljisgorcaball al i on of

di-~b I ALQh- tocl ' ith ti d

el cotri cal RUBERE WBhOGHE GrttleBy SRt iREiGehSelicd el oot o
process) wenewhy deef eiexhrphsl J Fallle 16 ase e, absaBrErabloceabpligtl _at 1E30C
and a synthesis gas pressure of 280 bar, whidt was hold constant. The

synt hesi s ¢bmasntan sédasd i) 866 8ae AJO Ihadhadiunbgompbund serded ago prepare
t he cobal t  hydrj docar.bonyi,s ich are used as, catalyst, use was nmade as
catal yst pﬁﬁ)éﬁ?#%?‘y%"oﬁng%lawg@u'g C@&bgﬁt remQyest O%It%‘i it'UHerBHFﬂ?HP'hg 0. 95!
by wei ght 0 ¥l w sh synt hesi s gas
2t 1708 angisige 5 His MEeh roaaah Bynaans ki i iE7 3EpHiafen

stirring co ng to room
tenperature and depressurization,, the cobalt hydridocarbonyls forned were
transferred to the orgianic phase ’by extraction with the di-n-bul ene

3 tarl ibng reiherhysirofopraylplRn fr?@cg%rb’ﬁhbﬁ‘#ﬁeérﬁf el feave calpledudensinsiirg ontes f
Q 0506 by eetrOf SonVeisibet Bfrany KIMpHRE ARG WIghl Bl BBRLST. % hour s

under the Bowebgniviightdof dawtboilers dvaling andowéf thailirgd @loirotHam tigom
tenpetal ure, the reaction m xture was dePressuri zed, renoved fromthe
i

aut ocl ave @dehydasy prinsinaliyeoledingatdn gddition theegerrepRONAing Ss@tzdngt h

acetic aci i i f. : ¢ iQn m xture
whi ch was g‘ﬁ@'f@%@ﬁ&%@%@g‘ﬂ%&ﬁ”&i@%‘%ﬁﬁﬁ@?ﬁﬁy‘"%g‘?'a&%?gr@%’u s are set
out in Tabheight éCaketydes, t560%0ne welghtt|df alcahots, -up ot AR dyorsigek sf on of

a9.3/ was achieved with a target-product selectivity of 94.7f,
corres pondﬁWg“@'@SanttB%%taj‘iﬂ'WgﬁJéﬂdﬁ'éﬁ% By vetahtoof bigbdwilgrs bawngia n- but ene

Carger pr oz Dol Fointthe (8 Hehorm Hewe oy ey ke FERRBRer O™ °° =
| fydrof or mph@tp@eesé dbcording! t@nthevinventiofyeasdiSo B8 ehirfed out using

hydroformylation mixtures whose composition does not correspond with

these specifications in this and/or that regard.

Selective hydrogenation

The selective hydrogenation of the hydroformylation mixiures expediently
freed from the hydroformylation catalyst is a further essential feature of the
process according to the invention. In this hydrogenation, the aldehydes and
certain accompanying substances, including acetals of the aldehydes and
esters of the alcohols, and of these particularly the formates, are

hydrogenated to the desired alcohols. Since the conversion rate in the



2488 g of the hydrofornylaiion mxture fromthe conparative exanple were

- hydrogenat ed selectively to the target product C9 al cohol with retention of
the ol efins. The hydrogenation was conducted batchwi se in a p JUNZBZ! ave
at 180C and an Hj pressure of 20 ba? +n the liquid phase in the presence of
a supported Catalyst conprisif~g 12.1 % by wei ght Cu, 3.0% by weight Ni and
2.5% by weight C on alum na as support nmaterial. Subsequently, the

unreacl ed olefins fromthe hydrogenati on m xture were renoved, as |ow

boilers, fromthe tar rod uc s and .the high hailers by distillation in a
" | abor at or y f%1dsf] me)é{'t"l‘cg}?@g? iFAES ”Pﬁﬁ% '%%i&%‘@%@r @%?CO&OFBWBGFQHQYQI fraction

whi ch accorgdin a QLN e of net hanol

(fall ow ont %o lrj%%sgﬁrﬁl: inﬁ% %‘lg on rftﬁ%‘oﬁ%rjﬁ%%h%db f% Yddition to
9Q 7% by waiyglbgeihated, fmydamawrumuy n@tChybtc%énaté‘d 456 (Rl w)g&tancemrl sed C8
olefins. Tire lowboiling traction and' 20 di-n-vutene, i e., 225t)

g of st art iseparated7offfipmadize -hyripogenstioni muxiuneaamd crem(allaiedgt@]lﬁs g of C~
ol efin, were fdrofo lated in a 51 autoclave at 180C under a synthesis
gas pr essur'ﬁ’dé‘}/ Q’%’a[!g"ﬁ' in the presence of a cobalt catalyst in the manner
described in the conparative exanple. Again, a synthesis gas containing 50%
by vol une; CO and 50% by vol une Hz was used. This m xture was

hydr of onnyl meRclioe hjdivgenation toff h?dﬂﬁ@arh)tlammhﬁﬂwéﬁ‘ isGuBrttninltepet ght Co
based on the Cs olefin mxture, Arter cooling to roomtenperafure) the

reaction nitheuce-pensing ppaiestr aprlieptivand8d 4 ré?rﬁQﬁle(Qth 3%08)e Al freed

el T e T e e SRR G T T R
means of gaﬁegﬁé %my&%eﬁfm eIE\VéieﬁQérHPéﬁat@feeaﬁ@tal@lﬂvaléH J@Ql;grgl A Ord'_ ng

to those resu a C8 ol efin conversion of 88.2% was achiev

~t ar get - prcndxppbrtedloatalyshwlylcbfco@mrm esactigp modipunents, aoppergencler oduct
yield ofi 80.2% based on the Ce olefin enployed. Again, C9 al dehydes, C9
al cohol s arﬁﬂq @UHWF f or mat es wey e regar ded as target products. In order
to be able to estimate the influence of the recycling of olefins, in
accordance with the present invention, on the yield of target products, t he

yi el d basedrefergéd ehalysts bﬂth:mﬂpﬁmwp@nbelmmdtsﬁmdh ebmplisuass
cal cul ated on the basi's of the anount of fresh di-n-butane (2000 g)
enpl oyed. ,@T@M‘?GPWBPQ@”W HEOPEPL ﬁD%DFhﬂeatrfé’lnﬁﬁﬁﬂaW@G'Q% fERSRP G be 88. 0%

Rel atve. t & 316 1BYSDP LRLAM! Bhichl i 400Ul RI B GHA) D 03B shct e

conpar ati ve ‘exanp h recyc CesS an i ncrease in
t ar get pr oduegight ahdsaroalkah auatal &%npbnept athi ccm)cetrdhahﬁss qbé:rcmi Dl :Aand a
fraction of the C8 o]l efns are renopved b ans of bgrvg e, which is a

consequence -8 QWE'G%WYﬁJBEQEWc@&P B?Yew?dg case basss .
hydr of or nn%lrg th8"s gﬂgﬁr&goescaqﬁl Pshﬁbqﬁgr O/atg% r&ét]ggﬂtﬂ ys?:'pﬁ&t@d Mdafl=! 2 tiv

a exanpl e y wel nvent1ve éxanple
comprises copper, nickel and chromium in the specified amounts, but rc
alkali metal component. Suitable support substances are, in particulz:.
silicon dioxide and aluminum oxide. The amounts specified are based on tre
catalyst which is prepared as described below and has not yet besn

reduced.

In the hydrogenation, the aldehydes in the hydroformylation mixtures =
hydrogenated to the corresponding alcohols in only one hydrogenation staze
at conversion rates greater than 98% at a selectivity of greater than 99%.
The esters and acetals are likewise converted into the desired alcohols. Tre
starting olefins present in the mixture remain surprisingly by far for the mes:

part unchanged, although precisely the preferred supported catalysts, unc=r



(W thout paraffins fromthe 1 st h droformlotion c ¢ 1 aC ol efins8.69.5Ce

. paraffins2.22.0 only paraffins fromthe 2nd h droformlotio
al sononanal s55.8 ~57. OEster | i sononyl

f ormat es4. 54. 81 sononanol 23. 421. 2Regi-due5. 55. 5 Accordingly, in a

si ngl e- st age process,

significantly through a higher conversion of di-n-butane, since
the inaease in conversion results in a reduction in selectivity
owing to follown reactions. In contrast, the process of the invention

- allows a kPaperaliecpadiioos, asodiydregrnate virtiallyqyentilativelydhe olefirtitiout

- 2002 -

reduction  in
hi gher ox8°

13

rocess for

ol efi ns hgyicAgic 6@ iR theCdWdprRsaliR Feditch bhs?ugmeﬁﬁam abPhighlatat

stage) wherein the olefin conversion rate

I one passage to'ls 5

restrict etinteoyidltist o 90% t o produce a reaction m xture, and

Said catalyst components can be distributed homogeneously in the pores of a
support material or enriched in its edge zones. In the former case, an aqueous
solution is made up which comprises the components in the form of metal salts
as catalyst precursor and whose volume expediently roughly corresponds to 0.8
times the pore volume of the support material. As copper salts, nickel salts and
chromium salts, use is advantageously made of those which are converted on
heating into oxides, such as nitrates and acetates. If the catalyst is to contain an
alkali metal component, this can be introduced together with chromium in the
form of alkali metal chromate or alkali metal dichromate, in particular as sodium
chromate or sodium dichromalte. The melal salt concentration in the solution
depends on the desired concentration of the respeclive component in the
finished catalyst. The metal salt solution is then sprayed onto the non-preheated
support material, situated in a coating drum and penetrates into the pores

thereof. The catalyst is then dried.

If it is desired to have a calalyst with components which are enriched in the edge
zones of a porous or a more or less pore-free support material, the metal salt
solution can be sprayed onto a preheated support material and the support
malerial can be further heated during the spraying, so that the water evaporates
and the catalyst components are fixed essentially on the surface of the support

material.

After the catalyst components are applied, the catalysis of both said types are
calcined, i.e. depending on the catalyst precursor used, heated to temperatures
of 200-400°C, the calalyst precursors being converted to the oxides. The catalyst

is then reduced with hydrogen. The reduction can be performed just after the

% SuR 2002

the target-product yield can no | onger be inproved

- 7 JUN
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sel ectively hydrogenating the reaction mxture, to produce a hydrogenation
- mxture. 2. The process as clainmed in Caim1l) wherein the m xture of
i someric olefins conprise at | east one olefin selected from't?i&llﬂi(ﬁﬂﬂz
consisting of C,, C-, Ci or C b ol®ef+ns. 3. The process as clained in
Claim1, wherein the reaction mxture is hydrogenated at 10 el evated
tenperature and at el evated pressure at a supported catal yst which
" conprises, as active conmponents, copper, nickel and chromium 4. The
process as clainmed in Caim3) wherein the supported catal yst conprises, as
“active conpaiays s PreppissiorePrdienty Bpt wpti M@%@%"@ﬂ@@%@ependent ly in
each case of 0.3 to 15% by weight, chromumat a concentration of 0.05 to
3.5% by weight and an al kali netal at 15 a concentration of 0.01 to 1.6% by

wei ght, inTeactalagse aesadvapitageniuglit usdd irhe fevpReMiesh Gridfksta Iy The
process as clainmed in Claim4, wherein the concentration of the alkali

nmetal is Oresistance todlowye.gandihe for of pnanuies peliets as sbapedieodien s@ttaesn 1,
wherein th oLt ed catal,yst,does. not..contain 2 alkali, netal. 7. The
process as?qg?ejgpﬁg{‘f“cfeﬁs'@‘i@ﬂﬁﬁal%f@gﬁ ey %aPéP?/@Pfa“?YsaCéWe{?Sprw & catal yst

SS _ ! _ . s e
G ox do. anye PYeEAling P4 Al ddigeRSlBacE ol B0MHId NaREeNgABRRRIATRYT PLT 23"
in dai m 7frodBCEioR30e, #dheyRavonstarentredaded in the dealor. - 7 JUN 2002

The hydrogenation can be carried out continuously or baichwise and either in
the gas phase or in the liquid phase. Hydrogenation in the liquid phase is
preferred, since the gas-phase process requires a higher energy consumption.
because of the necessary circuIPtion of large gas volumes. In addition there is
the fact that evaporating aldehydes having an increasing carbon numbsr
requires more and more energy, and, in addition, the starting material loading n
the reduction gas decreases, so that a gas-phase process in the case ci
aldehydes having a carbon number greater than about 8 makes it scarcs'/

possible slill to carry out the overall process economically.

Various process variants can be selected for the liquid-phase hydrogenation. i
can be carried out adiabatically or virttually isothermally, i.e. having =z
temperature rise of <10°C, in a single stage or two stages. In the latter casz.
both reactors, expediently tube reactors, can be operated adiabatically cr
virtually isothermally or one can be operated adiabatically and the other virlusily
isothermally. In addition, it is possible to hydrogenate the hydroformylaticn
mixiures in a straight pass or with product recycling. The reactors can te
operated as concurrent flow reactors with a trickle bed (trickle flow) or preferatiy
with high liquid loadings (pulse flow). In the interest of a high space-time yield.
the reactors are preferably operated with high liquid loadings of 5-100 m?, in
particular 15-50 m® per n? of cross seclion of the empty reactor and hour. £ a
reactor is operated isothermally and in a straight pass, the catalyst spac

a8
velocity (LHSV) values can be between 0.1 and 10 b, preferably between C.5



honogeneously distributed in the pores of the support material. 9. The
process as ciainmed in Caim7, wherein the active conponents are
honogeneously enriched in the edge zones of the support materiﬁ&.zob . The
process as claimed in Caim1l, wherk®nthe hydrogenating i 7cdbli out 5
continuously or batchwise in the liquid phase. 11. The process as cl ai ned
in Caiml) wherein the hydrogenating is carried out in the liquid phase at
“an overall pressure of Sto 30 bar. 12. The process as clainmed in Caiml1l1,
wherein the (F)iv rall pressure is 15 to 25 bar. 13. The process as clained in
Claimi1, wi¥ ‘the hydrogenating is carried out at a 10 tenperature of
120 to 220C. 14. The process as clained in daim13, wherein the
tenperature is 140 to 180C. 15. The,procas as clained in aim1l, wherein

t he hydr ogdmetiguid-phase aydiogdnation is gerierallyl camuiédi ophatsm evesalbprelsbaei ¢ | oadi ngs
of 5-100 m per_nF of cross section of the enpty reactor 15 and hour. 16.

The proces#oss &ilaj 3 dParn iropartisuas betwepa WtaﬁJquafd Thea@aagphiase 15- 50 m

per nR of i r r our. 7. The,.process as
clained i nﬁgﬁ?@éﬁﬁ%}(ﬁéﬁ%E?Bg%ﬁrﬁigl&s‘%l%g?@@peg%‘%%g@%’ N@“ﬁé”&f??x@%‘ﬁ%ﬁ@%n m xture
from a | owgraiidijasvonfhéL THeoBREI (B@prAGRs! Rdhelcats aﬁwﬁwogkh%ﬂoh%a“ on 20
and recirculating the unreacted olefins to the hydrofornylating. 18. The
process as ircihiligest ong@ phase, are femarbiy befemeni1290nendi220:0 iy padicdiar o 40% of
the | ow boiler fraction.

between 140 and 180°C.

Separation of the hydrogenation mixture by distillation

After the hydrogenation, the reaction mixtures are worked up by distillation in
a manner known per se. ThiF is expediently performed under reduced
pressure, e.g. at an absolule pressure of from 400 to 900 mbar. In this
distillation, the olefins are recovered as by far the most predominant
constituent of the low-boiler fraction. Expediently, the majority of the low-
boiler fraction, generally from 60 {o 98%, is recirculated to the
hydroformylation. The remaining portion of the low-boiler fraction, that is
from 2 to 40%, can be discharged from the olefin circuit so that the
concentration of the inert saturated hydrocarbons which have been formead
by hydrogenation of the olefins in the hydroformylation stage does not
exceed 70%, preferably is kept below 60%.



- 7J UN 2002 - 16 19. The process as clainmed in GQaim1, further
conprising renoving the catalyst prior to hydrogenating the reaction

m xttu~e. 20. The process as clained in Caiml1, further conprisi ng2
separating an ol efin fraction fromthe hydrogenation nixture padlN 2002
recirculating the olefin fraction to the 5 hydrofonnylating. 21. A
conposition, conprising a hydrogendttien m xture produced by a process for
P8 ~gh~ oxo al cohols, conprising hydroformylating of a m xture of isoneric
olefins having 5 to 24 carbon atonms in the presence of a catalyst in one
stage, wherein the olefin conversion rate for one passage to is 10
restricted 4054909 't‘ E rcduce a reaction mxture, and selectively

hydr ogenatin iture, to produce the hydrogenation m xri ue.
AS5 A@.A LA )/ A A A(R Aay, . Al {. Au2. ASL. A?. A93. A. . Af U. Af (

V= / Xe+DO| {’\Wf? Qﬂ’ﬂﬂﬁé’@'&}’édfﬂa@dbnkca} ca] ca] ca] ca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] c&a] cal] ca] ca]ca] cTa] cTa! |

*$ $), InaSihigh- : . . .
/ oééébé&&mﬁmﬁg‘ﬁ%ﬁ& "E’g é"é@ lgﬁgng elegfrical beating, ca] c
a] ca] ca] ca] cayér b@iﬁ@]é:p@l;&%le%i v g Q@&]s):al]ec_fa] C

a] ca! DHHH{ J U 167980 b Ys$ el $ynibedis a] c

a] ca] ca] ca] ¢ gpnt WA was held constanl. The synthesis gas

a] ca ca] ca] o {agm é{é{f?ﬁi&%ﬂ%ﬂaﬁ(}%makw«m} lda] c”a] ca] ca] c"a] ca] ca] ca] c
5% s

.a] cal dZdeeef docarbonyls which are used as calalyst, use was
hahhi O Yi [i diffs K] ‘(]S{/Prﬁm’lrﬁﬁ( Yepranuepal cealedctdie 3brb 8dRaInFR] cal cal cajc
a] ca] ca] ¢ aUlc weighl of Co. The coball acetate solution was reated with synthesis . . .
a] ca] ca] ca] cHpeAlc WS ead 2P0 Bai edthoairhiy 56 #3 CAAGORA] q'gp zqaqghi O Yi[id
7] j ki Kkl Viempemaiprecprshdery edstal s Healbihoalk ca C%A%FPQ%Q.QJ ca] cal ¢
aUlc a]c a] ck}aoaﬂem}ida]tlmabngahmm@,g‘{?aé t@g 7tk tha tﬁﬂbuﬁne startin
bCl &&10%& () rishéiel Cllinding ser@@ilid 5(1@231 /s e, the di-n-bulene Ioadeg

‘(”'ul] cloll)a(;t hde:docarb(:hyls with a Co content of 0.025% by' weight

calculated as the metal), was

abovementioned reaction éondilio:::d rolormylated for 3 hours under the

Alfter cooling to room temperalure, the reaction mixture was depressurized

removed from the auloclave and freed from the Co catalyst by trSatment i(leilr;

5% strength acetic acid and air at B0*C. This gave 2488 g of hydroformylalion

mixture which was analyzed by means of gas chromatography (GC). The

resulls are sel out in Table 1. According to those resulls, a di-n-butene

conversion of 89.3% was achieved with a larget-product selectivity of 90.7%

Zcr:‘r‘r)tla;;odndlng lo a targel-product yield of 81.0% based on the di-n-butene

ed.

C, aldehydes, G, alcohols; and isono
' nyl {
products. yl lormales are regarded as target

ample {in accordance with the inve ion
Hydroformylation of di-n-butene with recycled C, olefin
2488 g of the hydroformylation mixture from the com‘paralive example were
hydrogenated selectively to the targel product C, alcohol wilh retention of the
olefins. The hydrogenation was conducted batchwise in a 5 | autoclave at
180°C and an H, pressure of 20 bar in he liquid phase in the presence of a
supported catalyst comprising 12.1% by weight Cu, 3.0% by weight Ni and
2.5% by “’e'gf_“ Cr on alumina as supporl material. Subsequently, the
:Jn_rleaclefd °'e‘|'1“5 from the hydrogenalion mixiure were removed, as low
I;(l))lo?;silor;o(;'i]slliII:tltoarl;gceotl fr:]?f'uc‘s and the high boilers by distillation in a
This gave 250 g of a low-boiling fraction wh; i i
Cosne aro 35 oy e g 0 GO i

hydrogenation of isononyl formate) i iti '
: ) ! n addilion o 98.7% by weight of C
hydrocarbons, of which 78.4f, by weight comprised Cs ol;fin);. ant of G

The low-boiling fraclion and’ 2000 g of di-n-butene, i e., 2250 g of starling
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material in all containing

2193 g of C, olefin, were hydroformylated in a 5 | autoclave at 180°C under
a synthesis gas pressure of 280 bar in the presence of a cobalt catalyst in the
manner described in the comparative example. Again, a synthesis gas
containing 50% by volume,CO and 50% by volume H, was used. This mixture

was hydroformylated for 3 hours with a cobalt content of 0.024% by weight Co
based on the C, olefin mixture,

After cooling to room temperature, the reaction mixture was depressurized,
removed from the autoclave and freed from the Co catalyst by treatment with
5% sirength acetic acid and air at 80°C. This gave 2731 g of hydroformylation
mixture, which was analyzed by means of gas chromatography. The results
are set out in Table 1. Acgording to those results, a C, olefin conversion of
8B.2% was achieved with ajtarget-product selectivity of 90.9%, corresponding
to a target-product yield of 80.2%, based on the C, olefin employed. Again,
C, aldehydes, C, alcohols and isononyl formates were regarded as target
products.

In order to be able to estimate the influence of the recycling of olefins, in
accordance with the present invention, on the yield of target products, the
yield based on C, olefin (di-n-butene and recycled C, olefin) was calculated
on the basis of the amount of fresh di-n-butene (2000 g) employed.
Accordingly, the di-n-butene-related yield is found to be 88.0%.,

Relative to the hydroformylation without olefin recycling, as in the
comparative example, olefin recycling produces an increase in the target-
product yields of around 8%:! In practice, the C, paraffins and a fraction of the
C, olefins are removed by means of a purge, which is a consequence of the
continuous procedure,

Table 1
Composition of hydroformylation mixtures

Composition - by|Comparative | inventive example % by weight

GC analysis example % by weight | (without paraffins from the 1st
hydroformylation cycle)

C, olefins 86 9.5

C; paraffins 2.2 2.0 only paraffins from the 2nd
hydroformylationcycle)

Isononanals 558 . 57.0

Ester/isononyl | 4.5 48

formates

Isononanol 23.4 21.2

Residue 5.5 5.5

Accordingly, in a single-stage process, the target-product yield can no longer
be improved significantly through a higher conversion of di-n-butene, since
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the increase in conversion results in a reduction in selectivity owing to follow-

on reactions.

In contrast, the process of {he invention allows a higher conversion of di-n-
butene to target products ijthout reduction in selectivity.
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hydroformylating a mixture of isomeric olefins having 5 to 24 carbon atoms in the
presence of a catalyst in one stage, wherein the olefin conversion rate for one passage to is
restricted to 40 to 90% to produce a reaction mixture, and

selectively hydrogenating the reaction mixture, to produce a hydrogenation mixture,

2. The process as claimed in Claim 1, wherein the mixture of isomeric olefins
comprise at least one olefin selected from the group consisting of C,, C, C,, or Cy4 olefins.

3. The process as claimed in Claim 1, wherein the reaction mixture is hydrogenated at
elevated temperature and at elevated pressure at a supported catalyst which comprises, as
active components, copper, nickel and chromium. .

4. The process as claimed in Claim 3, wherein the supported catalyst comprises, as
active components, copper and nickel at concentrations independently in each case of 0.3 to
15% by weight, chromium at a concentration of 0.05 to 3.5% by weight and an alkali metal at
a concentration of 0.01 to 1.6% by weight, in each case based on weight of the supported
catalyst.

5. The process as claimed in Claim 4, wherein the concentration of the alkali metal is
0.2 to 1.2% by weight.

6. The process as claimed in Claim 1, wherein the supported catalyst does not contain
an alkali metal.

7. The process as claimed in Claim 1, wherein the catalyst is a supported catalyst
comprising a support material selected from the group consisting of silicon dioxide and

aluminum oxide, and mixtures thereof,

8. The process as claimed in Claim 7, wherein the active components are
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12. The process as claimed in Claim 11, wherein the overall pressure is 15 to 25 bar.

13. The process as claimed in Claim 1, wherein the hydrogenating is carried out ata .
10 temperature of 120 to 220°C.

14. The process as claimed in Claim 13, wherein the temperature is 140 to 180°C.

15. The process as claimed in Claim 1, wherein the hydrogenating is carried out in the
liquid phase and at liquid loadings of 5-100 m® per m? of cross section of the empty reactor
15 and hour.

16. The process as claimed in Claim 15, wherein the liquid loading is 15-50 m’ per
m2 of cross section of the empty reactor and hour.

17. The process as claimed in Claim 1, ﬁn-ther comprising separating the
hydrogenation mixture from a low-boiler fraction comprising unreacted olefins by distillation
20 and recirculating the unreacted olefins to the hydroformylating.

18. The process as claimed in Claim 17, further comprising discharging 2 to 40% of
the low-boiler fraction.
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20. The process as claimed in Claim 1, further comprising separating an olefin
fraction from the hydrogenation mixture and recirculating the olefin fraction to the

5 hydroformylating.

21. A composition, comprising a hydrogenation mixture produced by a process for
preparing higher oxo alcohols, comprising

hydroformylating of a mixture of isomeric olefins having 5 to 24 carbon atoms in the
presence of a catalyst in one stage, wherein the olefin conversion rate for one passage to is

10 restricted 40 to 90% to produce a reaction mixture, and
selectively hydrogenating the reaction mixture, to produce the hydrogenation mixture.



