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O Z 6222 1 Method for producing 1l-octene from
0oragek- C4 The invention relates to a process for
preparing 1-octene froma C4 fraction froma cracker
by telonerizatia n of the 1,31butadiene present in
the C4 fraction froma cracker " by nmeans of 5 net hanol
in the presence of a catal yst, hydrogenation of the
teloner obtained in this way, dissociation of the
Mbthdd dge peddagtinige] -ootene findn wiorck-Qp of the resulting
di ssoci ation product to give pure l-octene. 1-octene
is used in large quantities in the production of
Th\éEIH/é?l'ﬁ%n GOSHES ¢sth gécggsufbﬁ' ?re b 1505 3R ? fIaCtIOIt‘l from a cracker by
surface-active stibstance asticizers,
telamdnzmioymﬁ theal,8-bptadétne qﬂeéenom theo CY, efffetloMﬂinh ar craéie@®y means of
ﬂégf appllcatlon is its use as, conpnomner
dhe grssence ] 3 cpiglys dygrogayationeot Wrt@@mer yobzﬂlmed in this way,

e e A T

giveapureriioetenal . Et hene is oligonerized to give a range
of 15 a-olefins as nmain products. Wth appropriate
choice of catalyst and process conditions, the anount

c e; C n imzed and is
eenr% %b%u Al %g}:é%agétﬂgg ih ﬁﬁ% e%rggucgi;%‘gc g%s ga%ous b%le%%q% products. For
exmﬁpl\&h budfacemsiivel sastR06s, Ip$asﬁt‘.1(2§|rl§10ﬁﬁmc§rh§ ah8 YoBIRO aff produced from
1l-octene fromthe roduct m xture fromthe
1-getengn Oﬂ'lﬁbb’é&ehﬁ?lé@tgﬁpﬁwaﬁ% iseits wserps omonememipgrol emers, especially in
pOﬁQﬂ@% %t from et hene-based processes, processes which
- but adi ene as raw naterial are also known from

Vitthally all eprateskes. whheuRr at pregériteiflided aRimebiadlN@blt8e production of
directly, for exanple by neans of a dinerization,
1-qotens, atbparkne, cthene a%ra)btr@atmaﬂ Ktheae is obgematizedytoogive a range of

DLRcess St eps. Thu W0 92/. EO descri process
o PR RE RR it Gu o, RO POt BB RetBRLABY Rpfeyes Sonditons, te
aﬂ@ﬁh@ﬁnpbcteﬂé iR 3R&duct Carf BE Bp@mZed 2RE 2R %ﬁl)ut§5@9 rAIIJart from these

whi ch, after hydrogenation to formthe octyl ether
Pr@8ssds, shyouieansees wblcgm@t I-out¢renis . préducadathe goddionoeft Bottene from the

ed i.n EP 0.44 but the eaction in the
PPt S T P PR R oo 1A B 10 ippEne
involve a first process step which is generally
referred to as telonerization. |In telomerization, a
Ap.aHI fn:gjm athénerbase@ proddsséd pro@Ssdsivehictandzolx ylbudizae d) ravematerial are also

rall reacte taxogen (1, 3- butadlene 2
R?Hf flu§raguge- &&Wﬁvar PFRSrs nepoiaiaahle dpp@lyefey example by means

B A, 1 SR S R A g o

We2202960 d&cribe6? pfdedss in which 1,3-butadiene is reacted with, preferably, methanol
or ethanol to form a 2,7-octadienyl ether which, after hydrogenation to form the octyl ether, is
dissociated to give l-octene. An analogous route is employed in EP-A-0 440 995, but the
reaction in the first step is with a carboxylic acid. Both processes involve a first process step
which is generally referred to as telomerization. In telomerization, a telogen (in
EP-A-0 440 995 the carboxylic acid) is generally reacted with a taxogen (1,3-butadienc,

2 equivalents) to form a telomer.

Recent process variants are described, for example, in DE 1010 5751, DE 10 12 8144,
DE 10 14 9348, DE 10 14 9347 and DE 10 22 9290.
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These processes enpl oy the abovenenti oned steps of
O.yedomeri zati on, hydrogenation and subsequent
di ssoci ati on and produce not only the desired target
product |-octene but al so by- groducts whi ch have to
be separated off fromthe target product. Since
1l-octene is frequently 5 used as a conononer, the
preparation of highly-pure 1-octene is desirable. The
present invention achieves this object To clarify

the nontriva sep rati on probl Ta 1 bel gw sho X
TR PRGBS SRIRDOLT (PO B R G20 O GRS ydrogenation and
@i g id?xe YERM " 1 -
BRSSO ORE BT Bl S0Pt o b
praimers winel hhve m)cbeemam&tdn@ff fﬂmm ﬁleptalrgat pabdodtf Slnﬂe tlheetene 1s frequently
desired purities, by sinp IIatlon of th

usei 4% G FAPPRAMGr dm@eepaﬁa&wpeo aPF el-getcRe 1S ‘Gesirable. The present
. 1t d QPR sigedi SSoci ation product Conponent % by
1n¢\%§?€1ﬁf§dh&% tﬁ ?aetherS 90 Met hanol 1. 50 Water 2. 30

Cl- Cr7- hydrocarbonsO 02 1 -octene33.90 2- octenesl.?O

3/ 4-octenesQ. 63 1-octanol 2. 76 2-octanol 0. 2
Toxlagify dhponemiiya sepaaionggohipas J@hkeblolaré@wzhows the typical composition of a

g A I

boihtlg lpamt:n @W@Lﬂam}; 5d mhyhdneecrttézﬁwaﬂth hatseptespd bef ih feSdesired purities
ex .conmposjtion, l-octene can be prepared in

bwa&*@e#&@ﬁ@m cﬁdh@ dissqciaien RTACk r acti on from a cracker

by neans of a particular distillation process, if

appropriate with an upstreamwater scrub. The present
TableVie Bkaapleat aotippgtiyn pf ouissRsatdnpreiess for preparing

c reaction of a

CompeRgNtenc- cant ai AYehteam wi t h met hanol to give a

DiregthybeiRs™ conpri si ng %ﬁoleast 1- met hoxy- 2, 7- oct adi ene,
Methanol

Water 2.30
C1-C7-hydrocarbons 0.02
1-octene 33.90
2-octenes 1.70
3/4-octenes 0.63
1-octanol 2.76
2-octanol 0.26
2-octanone 0.15
Other C8-hydrocarbons 0.24
C9-hydrocarbans 1.36
>(9-hydrocarbons 0.53
1-methoxyoctane 46.00
Dioctyl ether 1.70
Others 1.06

It has now surprisingly been found that despite this complex composition, 1-octene can be
prepared in satisfactory purity from a Cs fraction from a cracker by means of a particular

distillation process, if appropriate with an upstream water scrub.

The present invention accordingly provides a process for preparing 1-octene by
a) catalytic reaction of a butadiene-containing stream with methanol to give a stream

comprising at least 1-methoxy-2,7-octadiene,
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O Z 6222 3 b) catalytic hydrogenation of the
0% gethoxy- 2, 7- oct adi ene-contai ning streamto give a

stream conprising at | east 1-methoxyoctane, c)

catal ytic dissociation of at |egast part of the

1- met hoxyoctane to give a dissociation product

conprising at |east water and 1-octene, 5

characterized in that d) the dissociation product from

c)b)i satabyiigr bideseizemgtiett of ithe Atmathoxyn2, d-ogtadiesecastaining stream to give a

| owboi | in tract%%n ﬁpﬂgﬁ*sin at |least |-octene and

wat er 'SHE EIPPERE A RAYH-PE TS Fact i on  conpri si ng

ateyl easlytk- AsiRNoAN 4188t R FGhaNCmeBbxidiBine to give a dissociation

| ow-boiling fraction is conpletely or partially

condgusdut eerdpsepaatdeast watet aindrl -octéheaqueous phase and

a 1l-octene:containing, nonpolar phase, f) the nonpol ar

piéé@qe%‘?ﬂ‘é‘)tp‘?ts recirculated to step d) and g) the

hi ahoboid i . _ . e _
1-%ctt§§g{5%%%t§?%{%§%&$ ?{faafglfrft? 6%E?ﬁ§te§?9ﬁal§ﬁﬁﬂldfﬁlﬁ Pgaseous low-boiling
1- netfrexiyo coapesmgnitalieast nigodtemc tind iwatdrSarddr ademid bighpsoiling fraction
a) to c) of thfeagtrocess of the_invention do not differ

f r omCHRPTSIB A legpt ] -agieneAnd 1-pederyd&e: f or exanpl e, in :

t ' pat: t ] ' I i :
o107 SRES AR IS Ry RHTER pRriB ARG o) sffrated into an
9347 agnebiBiphd@ 23 ad28@encHtreseningy ampskheshaee her eby

eﬁiressl i ncor porated by reference. 20 In process

stiép thy negipofan @hpsefra §) isiredingalatgdie sicpsh andwni ch

c I thea;: er FON, o deniaS : S| ; .

o PSSR REER ERL L el jyPATSUE (e fraction and a
cr ac Kemethdyyoctake-dontaidhgfrectiononcent rati ons i n these

streans range from20 to 70% of 1, 3-but adi ene. The

remai ni ng conponents n-butane, isobutane, | -butene,
= d .y t- | f . el f .
Prbe SRR Pl OB DRl ORSRR! o gbr SR RL ror ar and

det@itedprfor atxamplst dn. tidoveboeememioned gatemesdoc8mnts,29n particular in
enes, or acelgqvl enes, in particular vinylacet

al | | e,

DRIQ T4V ahtRESAULT §1 4ot a6 14 SH8aPS 0 1 4086h and DE 10 22 9290. These
' lL.ective h enation. Preferred

prepisar e B PR oo RRIB Y, o um

pal | adi um or platinum catal ysts, for exanple those

havi ng phosphorus-contai ning |igands such as S
IngHeeeph R (o6 .the PBBesy phthenpyptiosphhirh) comiissp Hier wlpmerization, it is

€., T[] I hosphi t e phosphpni tes or . i
popsﬁ(b)lg 6?]?1%? @é&%nee-% ntaifs Bﬁéﬁ%ﬁ% ﬁéq?;:z) ﬁ%ﬁ%%spﬁ?rﬁ ea)cre_lcker. Typical butadiene
colteAhAHEMC & itBes8i $6RAmE OralSd Mebne ataky 086 @F 1 KibGitatRE The remaining

havi ng carbene O Z. 6222 4 Ii%ands. The use of a base,

cogipgnerds pamdne higolpusxicd & butdnk o3-butgne ang sehairialdg notrinterfere or interfere
on?ymiﬁ/s?g%ﬁca%tl?'inatﬂe reaction in the telomerization step. However, other dienes, e.g.
allenes, or acetylenes, in particular vinylacetyle, are advantageously removed from distillation,

extraction or selective hydrogenation.

Preferred telomerization catalysts are nickel, rhodium, palladium or platinum catalysts, for
example those having phosphorus-containing ligands such as phosphines (e.g.
triphenylphosphine), phosphites (e.g. trimethyl phosphite), phosphonites or phosphinites (e.g.
diphenylphenoxyphosphine). Preference is given to using catalysts of this type having carbene
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inert aliphatic hydrocarbon, in this process step is
0.gpkironal . The telonerization reaction is preferably

carried out at from10C to 200C and a reaction 5

pressure of from1l to 300 bar.4As tel ogen, use is made

excl usively of nmethanol in the'process of the

invention. FromO0.1 nol to 4 nol of 1,3-butadiene can

be used per nole of nethanol. 10 The
ligandst ﬂ"bRyASQQﬁa bueadigem oeth hadmedie] alkstidp oaphdmoxide, or a solvent, e.g. an

e step.b The hydrogenati on can be
lnfé‘g%m%ga ro%?§ - 17 Offs5 S1eP éﬁ%ﬂt&nagas phase
hydrogenation or in a conbination of these techni ques
and can be carried out in one or nore steps, for
T}tha}qrrleeizhhibrareapui@hjsdpm@adﬂy icarricd nalit ait fiioa@l10°C to 200°C and a reaction
hydro nat H%gThe hydr ogenati on can be carried out
P“?@HFl 88& 9’%%’ tchwi se. As reactors, it is possible
to wuse the known standard reactors for
hydr ogenati ons, for exanple trickle-bed reactors. The
AshteHthen afse iemadd excleially efimethahdiein tiapiocesd df shd' @IEMRE. From 0.1 mol
kngwn met hods, for exanpl e b¥ nmeans of internal or
to é)’(’i“é oh A3 -busehienccandsaised pranaly of methsnelan mean the use
of shell -and-tube reactors, 20 cooling fingers,
cooling coils or plates or cooling of a recycle stream
Thé rteaethox 52 ddtadidrieaibkAkddon, step/=0 ¢yig/drdi@hated Biestep b).
hydrogenation is-carried out in the presence of a
catalyst. It is possible to use either honpbgeneous or
THE %h,‘gfogse aglﬂ?egg:cg%%gt 31% a 19 light aﬁfﬁ%e Ell}(]{.(/)%e 53k ley%ftdré:g%rqatlon orina
coinbimatler bOdiese Talhiquafarkiian Eleﬁl:ﬁﬁftﬁsout @bh@ﬁ@l’nbw steps, for example in a
further transition mnetals can also be used as
predydmggrationfagd afimakhydyegesademt i on, in particul ar copper
and/ or chrom um and/or at |east one further netal of
groups 8 -- 10 of the Periodic Table of the El enents.

ThdBylingthgionaas tefcahtided R ¢emeRlossig A dadbilvise. WBQeactors, it is possible to
abovenenti oned netals can be nodified with ot her

uS@rﬁlﬁdﬂﬂ@W@rsmé@l@rraM@rg fon%(srlsogemtnoréx&mx@'nphe hecldebpd igagtors. The heat

and sele etero . Z. 62 5 al | adi u
of R URGeFaVa bt Bellsnc o FPB0 By Sty ffmE by means of
1nt61@16b@f1 eﬁﬁ:ﬁ%|c661er%@@iﬁcalgﬁttﬁisye%hsm9§ﬂ ﬁﬂ: ﬁ@vgf §he11—and-tube reactors,
proportion of chrom um ad to them The use of

coglingpiongesd cealingl gpdls or phtagen epeling/olzdway ageaus(reichre with circulation,
ra:e%%%'vely smal | anmounts of netal are needed and the

HF rties of the catalyst can additionally be

i nfluenced via the nature of the support. Support

mat eri al s whi ch have been found to be useful are, for
Theﬁa'dmgenaﬁoalciSi szatiat ostanb the, pbame mfm oa(tiald'a Isid passible to use either
b di oxi de con-al um num oxi de, ﬂrbonate
owggﬂ?ml% By lagisré)gg??&u% F%@E’F@uﬁﬁ’r examp e t € cata yst can comprise at least one

element of groups 8 — 10 of the Periodic Table of the Elements. Optionally, further transition
metals can also be used as catalysts for this hydrogenation, in particular copper and/or
chromium and/or at least one further metal of groups § — 10 of the Periodic Table of the

Elements.

In the case of heterogeneous catalysts, the abovementioned metals can be modified with other

metals or moderators. Thus, for example, the activity and selectivity of heterogeneous
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10 The hydrogenations are carried out at tenperatures
08fe3gom 0 to 400C, preferably from20 to 200C. The

pressure is fromO0.01 to 300 bar, preferably fromO.1

to 125 bar, particularly pref rably froml to 64 bar.

The hydrogenation of the 1-nethoxy-2,7-octadiene to

1- met hoxyoctane in the liquid phase, 15 regardless of

whet her it is honobgeneously or heterogeneously
patiadiainy catalysts ame lofien anodifeld iyt additidrhef pukiseoc earbon monoxide. Copper

absence of further. co nents. Possible further
ca@@ﬁ&dﬁ@ﬁ?’é"%? EI@PW‘{% omareradded toyihampy - product s

fromstep a) which have not yet been separated off and

any solvents which may have been added. Starting
T}mfaltﬁrdfai@pfmfd sitelysia)is \@bhﬁhll;ah&vzﬁﬁégebusomﬂwPélatﬁ@[y B®all amounts of

exanp met hangl or CA4-hydrocarbons, whi

mfttelpﬂr% a¢ed69 f—t}aﬁi &M?Ber%ws elithe t:@alawap a8ditignally iy mﬂamcpd) wia the nature
of at'h% S%BF&‘% OH Znéi %ﬂ:% halw: Oﬁ)ﬁm Nes

|enes Snd V|ny§cyc SoREsi are. for example,

Yo 3,021 (210003537 e ) aiu‘xmﬂuﬁlt (ﬁ@de’:})sﬂi&bh dboxadee s&%@ﬁ-@ﬁﬁmhﬂntd?@:le banum carbonate,
hydro&enatlon may t hensel ves be conpletely or

bagumsulptend \iipselgdifat ed. Thus, conpl et e hydrogenation
forms, for exanple, 25 3- nethoxyoctane, from
3-nethoxy-1,7-octadiene, octai ne from

Tht, h3drogesitiing lafN€arridd Zumtt@ﬂ?ﬁﬂt@resdﬂ Groba 0-t9 8T, §f€ferably from 20 to
et hyl cycl ohexane- - fron1V|né@cyclohexene and butane

ZOQrQ,nT he prassurads dinm OfHdton 3@ then awefe Bbdmitoas 0df to 125 bar, particularly
an additionally be added in the
Iﬂﬁg%ﬁgn}natloﬁgagﬁ al i phatic, cycloaliphatic and
aromati ¢ hydrocarbons (octane, ethylcycl ohexane),
al cohol s (nmethanol) and 30 ethers (dinethyl ether,
leémdwge@%ttqn O%thﬁrelr -“metiarsthoryedicand) 1- Iﬁh’rélosxﬂcmlnns 'the diquid phase,
or as_mxtures of var solven

s Do P oo e et 5 eeremf Ol i B caried out in

th@%ﬂés&ﬁc‘énor abscaddlidfi RRALr E&hﬁ&@n& FIsble6BRheh chMpbR&its are starting
case of hydrogenations in the gas phase, other gases

maé%rtﬁl%@%b)esmdtlcts rogusiep Abwhich haky detoge heanetpaiatvdtaffigrel any solvents

r_ex gen _.and/ or on_and, a al kanes
BF e Beronaled “SatE rRerAS A0 uanA: MBI CEnaRY Fament can be, for
exirﬁﬁlee)ﬁ@éiﬁ)in%l gt Uﬂﬂ@dro‘%ﬂb@ﬁi‘ evlille b(’?*Bl%Qle by gﬁfﬂu@ﬁ 86969 telomerization
be present in the hydrogenation ga
l‘eé’hydm Gg@ naniethroxy , Bbetpdibhe, ol J3thectgriegss sl, bbctadiene, 1,6-octadienes and
2 E%lon can be carried out continuously,
vinylgye it ¥iuously or discontinuously (batchwise).
Preference is given to a continuous process. 10 In
step b) of the process of the invention, virtually
Coa:rmmpbm efrommastep 0a) ®fhidhh erel-pmt:x!!toicry_-tﬁe Thydogeadioan eaySthemselves be

rably s The conyer si on ferably
%Plg}fj?é (0Tt glgg(gydqolge%qq arcom@b,eéeaﬁjé( rogﬁlg)‘t,logg forys, for example,
3- &&h@x%%@rﬁﬁrg fﬁ%rﬂ%ggqnf _oQhdibhe ogfa%elgémalI,B,?%%taMene, 1,7-octadiene

I nventi on atron is’'carrie
and 1,6-octadiene, ethylcyclohexane from vinylcyclohexene, and butane from 1,3-butadiene

and n-butenes.

Examples of solvents which can additionally be added in the hydrogenation are aliphatic,
cycloaliphatic and aromatic hydrocarbons (octane, ethylcyclohexane), alcohols (methanel) and
ethers (dimethyl ether, methyl octyl ether, 3-methoxyoctane). The solvents are used either alone
or as mixtures of various solvents. The hydrogenation is preferably carried out without addition

of additional solvents.
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15 the liquid phase over a heterogeneous supported
()?a&%gpiun1catalyst whi ch preferably contains fromO. 01
To 5 percent by weight (% by weight) of palladium The
pressure in this hydrogenatiog is preferably froml
to 64 bar and the tenperature Ps from 10 to 140C. The
hydrogenation is carried out in two stages, wth both
stages optionally being able to be operated wth
product recirculation. 20 As raw naterial for step c)
of the process of the invention, preference is given
Initge Gasengl hydrogenations #t theh 8aoPhase ghthetgRsey . camee present in addition to

gl LA R QERAE FRRERpIC. FoBE! SN s Al s hicp e gascous

un@ésf thohhérogeraitipo ReMiGons] HibSexaaipldRethasd)ievRee of Blitane, can be added or
exanpl e, by distillation after.the hydrogenati on,

betpegsentanitiprehydjeresgiésiagdason or both 25 before and after
t he hydrogenation in the process. C4-hydrocarbons
present in the reaction mxture fromthe
THe&lyarfehziRinl iAMstepShESE fk prédeSs Bf Sbahddihivn $8PBE 3h8Rd At continuously,
prior to the hydrogenation. O her conponents such as
seponipstuslyQs - disgdnionmnily fsatdrwise)nBrefaasncelis Ziventt actingmaous process.
can be renoved before or after (then generally in
saturated form the hydrogenation. 30 In a preferred
In SEROBY d¥efht RbcekBf HOmRESi v_trhﬁ\% R¥BM O RacB8EEBE Me 1-methoxy-2,7-
conprises a process step k) in i ch”C4- hydr ocar bons
octudigng ap areferablyofolughy Tdie stonbéraionds padferablyt greatemtlainyd§%. in particular
r aﬁi(ﬁ?SJhe remai ni ng stream which has a
BrERr @%¥ car’bon content of |ess than 5% by weight, is
passed to O Z 6222 7 step b). In this separation,
part of the nmethanol present in the streamis also
In pgelemed ambodizent phihe pudtehs vhthe@dvanyidnotba hiydmogeragiloous carried out in

ther3 @&gfi bﬁ%ﬂ%ﬁ | h{ad}%féertg%tpg%]sg%@ipaﬁéﬁf%}%iu% Ez?tgl%t' wf-lrigl? preferably. contains

frok1 TRONAYY S Zpckedfe t Gdivasigh:a t i | [EOMBlsure in thi
of >80%6b§/ %?%t@ﬁ%ﬁd?ﬁy%oﬁ% %gn?fgpgggg?kgpg?l t sure in this
hyfirogenzioy is esifeiably Gomuhts 66fbab ahll teydmpemtrens from 10 to 140°C. The
resent, .mai nly 3-nmethoxy-1, 7-qctadi ene, . )
hy§rogermigh i faTeh el i1 M0 geke MaRPoth Sogrs Gptisrn Brheing e to be operated
M . This mxture is passed to a
™ ?gﬁﬁgﬁgﬁﬁgﬁep b) in which, in addition to the
hydr ogenati on of 1-nethoxy-2,7-octadiene to

1- met ho ctane, the. secondary. conponents are
ASC@'WéIPqté%i i18t Step- %ﬁ]g;@ygr@p%egf ﬂlgglgy%rﬁ@p, preference is given to using

1-1% tﬁ%!{ﬁ%fajng I%?’ﬁ%'ﬁ&@tuai?% eplqﬁéﬁgk%c%dgyc:gg%ﬁg % %(f@ﬁ%{y. %%9% by weight.

e reaction strea rom-t ogenarti
To aclidévepthy pedty, ii s adwanefesuseth vepatanoff ofibsetipemdnty This can be
be purified by distillation in a process step 1) in )
ackipy < T eamplsoby fisgllatiorcatics the hidaegenatony baerdta diydrogenation or both

- 05 - ' ticular . :
T .
misepar fbmd thd ftelobferigdtidny dsteg anhons pesferabliyeS€ptrated off prior to the
hydrogenation. Other components such as methanol, Cg-hydrocarbons or 3-methoxy-1,7-

octadiene can be removed before or after (then generally in saturated form) the hydrogenation.

In a preferred embodiment of the process of the invention, step a) comprises a process step k)
in which Cs-hydrocarbons are separated off by distillation after the catalytic reaction. The

remaining stream, which has a Cs-hydrocarbon content of less than 5% by weight, is passed to
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15 the feed to the hydrogenation, these are al so
okygiegenated and are obtained together with the

 owboiling fraction, possibly as an offgas stream at

the top of the distillation coLumm. In addition to

the lowboiling fraction, a hiéh-boiling fraction

conprising 1-nethoxyoctane is obtained and is passed

to step c). 20 An advantage of this work-up is, inter
stel b, Int thast sephatinnnpet of fthe amplemehtpsesonicinr thengreas Byalso removed as

roduct.s IS duced by the h ogenati-on, which.
BT GT L R s PG AxpoRe (AP st B TAebr of QAR e stream). The

AR it | AN RS b oong iy ol ament
ofk}80%h by hweight. hBacendargretdiapmientso atee rdpanf fibrmomnhab@sitiugd amounts of
to 6% can advantagequsly be passed to a selective

Corlpdresgehons | JRserpr BEEYY imsthoxy; L. T-RCfices | Sg-emiatriene, 1,7-octadiene,
' . . rt h o N _ .
G RdhE Ul AROUEL S G i BULERS, B gpenaion sp 1) i
whiylglriagedaionan ths hyfiogéritiahlof Icaethoge2bctidieden® 1-hgttictkyoctane, the
phase over heterogeneous supported pall adi um
seeadaryyeqmpongpts g cpé‘a@'tqdowt%gm}h@wmm,t Irpgtane, ethylcyclohexane and
QggW i rocess step m can then, for exanple,
po%éﬁgpa §§§k$§m%%'etherification in which the nethano
is reacted with the isobutene present in the C4
streamto formnethyl tert-butyl ether. This reaction ]
Thegrgaction migtuedatrenm) Bympibe hydEerRRAGRR inrstep, D), cagp op agoreferred variant,
| y ol resence of | .exchanger s .as:. .
sob QST ve BRI Xy IR AEREE 01,00 EXGBDISES ling facion
cotrBiblti e Betharol, M mkthoRge@aRarndt CaAdldradetions,onal particular n-octane,
met hanol. As an alternative, the reaction mxture from

ethyeycloparangemdt sthylc{giehsaers is sensraigd efnlfbes-hplrgearbisisetere present in

It er in a process step n) tor ve, the. . . .
g o PectaoR S8R Bk Bntbaiol RTHENBF Spiained omether vith he
loRTHHAL FrRRRSE pobislR L4 BERANSFeab o8 ARTRYE bAkhe distillation column. In

raffinate | and an aqueous phase. The aqueous,
addisioh ataothe dowt ailimanfrapias @ highhodingr intpnsepanristngd 1 pyethoxyoctane is
i.still.ation int t hanol and water, and the water
Obgﬁn%aﬂﬁdﬂ§p%¥eii§é%3f:returned to the extraction
(process step n) while the nethanol is wholly or
partly recirculated to step a) of the process of the
An ndremtageref thie vi@kpipoiduiert dlias thadtie manker|ofidompsnerits occurring as by-

prﬁfu%?sggbgdlﬁcgrgrl{,yrtzla Xh{roag%tlei}ng)fq, %ﬁﬁ]@%ﬁé@%ﬁp@gg? gsfurst}tleerpwork-up of this

stidyfr ogenati on (process step m of the dienes of the C4
streamto be carried out subsequently. The raffinate
can be processed further in accordance with known

I
Tth éogﬁgﬂsréc fl?c{nsggﬁl{cr)g\@tgigﬂ \:!-Vgglg g},%? Q%Ey&rgc%téléq{bi#a% separated off in process
tdp8H! WYL ! € il )|
; éa”s )’d escri baélgt,w@oar méggﬂntgpl I {eb,%téi?l?l O%m%%ﬁ%é %ggépbﬁggg&%%tageouﬂy be
paBq, to DEseRetitel Wydrbgendhoh) prdd2ssA stépomn),Din BBERh0GesRihdl 1/3rbutadiene is

process step c), the 1-methoxyoctane obtained in_this o
cqudgnT@i lebyeneaand-Bytepesg Such %/p[dg;%gen@%ons are prior art. The hydrogenation is

preferably carried out in the liquid phase over heterogeneous supported palladium catalysts.

The reaction mixture from this hydrogenation (process step m) can then, for example, be
passed to an etherification in which the methanol is reacted with the isobutene present in the C,4

stream to form methyl tert-butyl ether. This reaction, too, 1s carried out by methods known in
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20 give nethanol and 1-octene. By-products which may
03 goxpe formed here are dinethyl ether (DVE) and
wat er. The di ssociation reaction is carried out in the
presence of heterogeneous catalyysts. Preference is
given to using catal ysts such &5 al uni num oxi de,
silica, silicates, basic catal ysts, alum num 25
~containing silicas, clay mnerals or zeolites. As
infegtiyc usaellyl ystthe presdnee esfcéon sxdiaveerst @ wstalygts. To achieve complete

cat al ys whi.ch are described in t rman patent
cog IOl 2 Do v CHEr e 5 peepoorp o Sk iAmaL e Flon
reaction is carried out at a tenperature of from 100
to 800C, preferably from 150 to 600C, particularly
Apref dteatrtivef thenrebon anixOOE. frobh ethprigdsigerativhiehrb@E€ step m) can be
fr 0..05 to .300 bar, ?referably froml to 25 bar, )
SCIRDER QiIIPPIFT b G RIPGISH 7 \opr BnioTom9vS (Bmetpolr s gives an essentially
' G At | r. t ai ter . a) C
R S P G R Rl B oS EERI al Re R R an aqueous
phase. tHe squephs shethasd;cohtatniad $heel Bt preferdblP dusdratbd MW @iktillation into
can he separated directly O Z 6222 9 by distillation
mMetRRRE! gnd RS Es P thRBIST 15 Weplhradertbiretepgsh to shawgtepetion (process step n)
: - i qui i,ah- hoi | i ) .
WHRZSE bt 6] SN MR Bire O feg Lol 4 of V5085 bl inveniion. To
prdduvetthe xyffmiagnieit (PaIG6 @ossilsle €Pr thd)ckira&tidrdOWBN Q¥aterSpR%Bss step 1) to be
DMVE and water are frequently present in the
cagied it st iapd a seleefirethydpgepationdpercesstipym) plethprdjenes of the C, stream to
RV is preferably separated off first
be%?gﬁrﬁdtcﬁlfés%g oclation product by distillation. This
can be carried out in a step dl) in which the
di ssoci ation_product fromc) is separated by
Thej raffinatea} ceyn b presesser durtheyi inj asgortlpngst wish keowp methedy, &r example to

t n hi,gh-boili.ng.fraction i.ch_i.s. passed
prpdiRS it lechoL M AE R ' B ok b0 Tk gl AR 1-buteme or
C ldinfernahd Qlighfref® db )desérdibedamobexaayaniagsoum1t 02 VEN DE 25 38 036,
this fraction wwth water to give, after phase

Digapaf &1 7.dAE (163 §2 45 onDbhd8d6sHdar at or ), a
met hanol - cont ai ni ng aqueous stream and a nonpol ar
stream which is passed to step d). In another

In PARRK epte) ahe Hﬂﬁetﬁéﬁfo@ﬁﬁe @bt thNHR %iyﬁi@dﬁstﬂ&ated over a catalyst to

_met hanol - cont ai ni ng sociation 15 product from step
give) methanglyand| 1ogigsdh dily-miodhctoarhech imay alsor mcfgmed there at2)dimethyl ether
(Dw. gxyageans of a decanter or a countercurrent
rACt'TOH; to give a nethanol - contai ni ng aqueous
stream and a nonpolar stream All or part of the
nonpol ar stream can then be passed to step d). In this
Therdassesistian wpctionhie caneieth anbin thopreechck of héterodeisas tarhliysn Preference is
.1s | argel eparated off. The extraction is . .
EYSPP QI (IR P AN O b SIHES P ealyes, aluminum-
. . i t . ifi-ed: .
co e SR elas O ARG AT P BT “Hro Bt i€8iven o using
caphstsewbich mr¢ descnbep al dre §emeanpdtemmpphicateasnsitep D) 02 57 499. The
.thi.,s. stream can be
dissociation reaction is carried out at a temperature of from 100 to 800°C, preferably from 150
to 600°C, particularly preferably from 250 to 500°C. The pressure used here is from 0.05 to

300 bar, preferably from 1 to 25 bar, particularly preferably from 1 to 5 bar.

The dissociation product obtained after steps a) to ¢) can be processed further in a number of

process variants. In the simplest case, the dissociation product from ¢) can be separated directly
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separated by distillation into a lowboiling fraction
0%orpss sing at | east DVE and a high-boiling fraction

which is passed to step d). The renoval of the DVE by

distillation can, for exanple, 25 be carried out by

feedi ng the nonpol ar stream i nto step dl). If no step

dl) is enployed, DME can be taken at the top of the

colum of step d), preferably as a gaseous offgas
bysdiseldatiohdntoya gasersi laiv-molgefrsatonaongfisinget gasebustene and water and a

.l oywbaqi]i. fraction. Steps , dl) and d2) can be
el bl on SerSiPRa et | chiser B s mEHeEyQsine (process step
(D%r nore 30 tines through all or part of the steps.
articularly effective renoval of DVE and net hanol can
be achieved in this way. O Z. 6222 10 The di net hyl
et her (DVE), separated off in steps d), dl) or d2) can,
Hewgvesy SiRpe éﬁ,)M@e érﬂatgsarehggqqeﬁ@y gasept pethgydissociation product, part,
i on: S I
pEE i A 585, SEMTBARY e S B ASEREEP e i
prodwibygligAktion HEnipuan by careigd oneiienttsp 10y int WhickME dissociation product
differ depending on the application. In a preferred
freiso ds prpatatest by displlafion infme lqwboilipg drclpmeamprisiag 8t least DME and a
. i4: 9%. 4N Fcul ar .90 [ . . o
iR eltzactof Wik Bs BAEL 3 o%50), Y thent Elaresgo in e high-boiing
frapitionifrogn gag it ddnebesepan@pécs 16 el tidy fra€jon With 3Faer to give, after phase
preferably carried out 1n a distillation colum which
separation &5-&t B Rhasg sgpasiony @ BethenddwrpzBingaqupopastream and a nonpolar
st@:ﬁﬁfﬂﬁ@i?lsy a&eddo Q{es% ure of from2 to 4 bar, in an
overhead condenserrat an operating tenperature of from
about 15 to 75C and in a phase separation vesse
(decanter). In step e), the |ow boilers obtained in

Ingnepher probpdimesspf dtcepipeess qdahe invehijons dhel sethadol-gpridining dissociation

ndenser,. the liquid phase is transf ed to
it 288 BB AR TP Pt M R B Boet Rl Sy means ot a
deﬁﬁﬁé&obﬁé c@ﬁkﬁ@t@uﬁrﬁlttdﬁa@tﬁﬁ@% Sfve f\nﬁ:ﬁﬁnﬁpétﬁﬁaiﬁi%ggiqu%)stream and a
is optional obtained in the condensation, and this

|
nagngolap REeAIH Aﬁ(¢rnpqrh@f dlags gonyfolayaytreaml capothdr igapdses) to step d). In this

t he condensat.e i not . made,.up .of. t hases, the .
gkt S8y 06 PR bIoPaEY RS BERtoTbE o R Pl §fF. The extracton i
préfeflbly EadfitPBut 3 LeBParaie bMrbhe 04BCBPE @hd laSmass ratio of the stream to be

advant ageous. 20 The organi c (nonpol ar) phase fromthe
pudidicd e wrter of fremulr nE4toi 19 [its entirety to the col um,

whil e the aqueous phase is used further el sewhere.

This step avoids | osses of 1-octene which would

If OHNAET W1 88 PEGHAt AStHR Adblat sBbarhNGorhO5rBBLsL QRp0l12), HIRE stream can be
m ni nrum azeotrope of water and 1-octene. 25 %%e

separgled thyidistitigtiénm mie a bow-bbilmgfedtidn compienglatdedst DME and a high-boiling
[ t d) i 1 Xt I Sj t t

R S LIBT3 5! GBS ca,for cxampe

beSGHRIIRbyCRERAL #Y SorPBER s@Sam into step d1). If no step d1) is employed, DME

can be taken at the top of the column of step d), preferably as a gaseous offgas stream (only

partial condensation of the gaseous low-boiling fraction.

Steps d), d1} and d2) can be connected so that the streams or substreams pass one or more
times through all or part of the steps. Particularly effective removal of DME and methanol can

be achieved in this way.
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1- octanol, C9+-hydrocarbons (hydrocarbons having 9 or
omrgoearbon atons). This mxture is fractionated in

process step g) of the process of the invention to

give a l-octene-containing 30 fraction and a

1- met hoxyoct ane- cont ai ni ng fra& ion. This distillation

is carried out at from50 to 250C and a pressure of

from0.1 to 5 bar. O Z 6222 11 The | -octene stream
Tobdanetbyl éthert MIMEwagpacaaend 6ifirit Iseeps dyyndlics el2d cherfonetamse, be used as

| SONer s ne. i.somers and tisfactory for

nd _no .S, S

h W %FS egg{ﬂi @ﬁ%za} ) B Law g?qiﬁ:na-*-ﬁ"gr gheguead processes (for example olefin
SEREEN AR LD orl IV BHREYIL! Thi HARAQ e AR the DME differ
weight. 5 I1f 1l-octene ist e prepared 1h a purity of
depeading@i thy apwlicghon. Ih herdfened embodiorhibofiitergd )y the tHME is obtained in a

from | S advant ageousl y, separated in a process step i
P09t RGO dB 61 ¥ B RAYY PRRTaEen o S0th, and is used as
blobAfkd LN conprising at |east C8- and/or C9-ol efins.

The Uhwant ed octene isonmers or the nonenes are

preferably separated off at a tenperature of from 50

%o 250C and a pre sgée of fromO0.1 to 5 bar, The o
The, sgrRaratiinogfers dl--Defleds Prefestilyicasigd Hax dn s distillatimpgolumn which is

[ ' f 09 f | .
oBERER st o ofsRurt QBN b @ 100ba RTS8 pREGIE ot 710 4 bar, in an
oveehgidt confibeseC8t an Cehiyicls aempiatise $€Panatabeutof § t@I5°C and in a phase

bott.om product can, for exanple, be used as raw
sepgtasiPn Apssel (4e¢3erhr oduct i on of pl astici zer al cohol s.
The 1- et hoxyoct'ane whi ch has not been converted in
the di ssociation process c) is obtained 15 together
Innstep e utht Hetv boilpks bidained Sn atepbd) fr@nBopipdelelgt or purtilBy condensed in the
distillation of process step g). This streamis )
oysrhgadreapfisnsei dhg gwdm@asq i§ tranaterrgd 49 Yhe decantssard sapetted into a polar

o 4 PSRy e

theicopdensattm ueditid BMAKA T Gi SHhetdhsy bApatisintdhleddh@8y. If the condensate is
stream Another option is to separate the

nat-medehax 9berankasewribapddifen of paepproprifte gmoght phwatenin the distillation
ol ling fractiqgn conprising at |east
ﬁ%?§L$H8£§Eccgwgrgﬁ'v %%¥§H&20 boiling fraction

conprising at |east dioctyl ether (process step i).

This distillation is preferably carried out at a
Thepmsanigt(nerpoldr) phasenfooo thegles00E iatreturned éws e ertitefy tortbercolumn, while
ﬁg.lugy 2 g bar.e ghﬁh 1-neghoxyoctane obtained in this

mﬁﬁ %éépgf%d?Fﬁﬂ'B ‘FPEﬁW &t o 100% by wei ght and is

advant ageously recirculated to the dissociation

reaction c). The high-boiling fraction conprising
Thiis stspyavoids hessesf efdrpaiengpwhiph eanldetherad seatctuoas diesatabf the formation of

uti.lization or agotper Fre, for 25 exanple for
the YBEETR §7YNPREE ateh aud TFteR%t hanol - cont ai ni ng,

aqueous streans are obtained in the process of the

invention, for exanple in process steps dl), d2), e)
Thnbighyboilmggfracienabtasad fromfthadiselatiacin step d) s acmixtive comprising the

advant a GOUf fog t hese to, be rked up_%n a process
odensy I9PILS  {stharapHanoend neirdll amouals gF scamdagp spmpengnts such as

I-Qf:ﬂ(an%l',o"dw- drB&rborl (W ABcABO LR L 3701 Rork REHA WEHhS Y This mixture is
to t 3tep a)

e telonerizatio"'n In
{ractionated in process step g) of the process of the invention to give a 1-octene-containing

fraction and a 1-methoxyoctane-containing fraction. This distillation is carried out at from 50 to

250°C and a pressure of from 0.1 to 5 bar.
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This separation is preferably achi eved by
0% gbsdlation. If a second, organic phase is present in

addition to the water/nmethanol phase, this is

preferably separated off prior,to the distillation

O Z 6222 12 and the aqueous pﬁbse i s separated by

distillation into a nethanol -containing | ow boiling

fraction and a water-containing high-boiling fraction.
Thehie ovtendstrgpmodbtdihe] methisavayl can dintler bomgriscaih@@dsene isomers and nonene
. Streang .as are obtained, for exanple, from_ 5 step d2) o
isaers gnd ds sritstaciory dor BaRy epritafens i s formy Fhe 1wctsag pencentration in
oI TR T of HoTolcro SHR ﬁy@;%h@gi'g?{_r eans which are suitable for

thi's purpose aré, 1m particular, the agqueous phase

fromstep e), the nethanol-containing |ow boiling

fraction fromprocess step 1) and the aqueous,

If heckemp b o Regrerarsd Wa pHy ef o ves 30 pr ot weights thepl -pgtenetepniaining fraction

g0 T MR SRR AR R oliRs B R o e at teast 1

octehe@P ar Ridtidnagaiphisingta® a8t 0ANAK/ARTL-Mefi®! The udwanted octene isomers
central unit. The water can then be recirculated to

orithenenepesdre iPsHeaplyssparetel pifidie temprratsee offfrath S0 to 250°C and a pressure

' ' n I n,he .ret.urned to step a).of .
of 48 T4 L B0 S0 T, OB ey d o BBty RF oPbened procduct im o
putidy lof up 90% BRRAROprefc@ly abnong %t RRRE FrBouliBe pEIadbly 98.5% by

in the process variants descri bed bel'ow.” 15 One
weiglfe £Be Cyra fo-dudrocarbenpicaprated dibasohotiain prothes candopexample, be used as

[ e.2; Sstream (1 notes t.h di ssoci ati on product
ra\'\%rhnl%é%nqlémot%? 1976 tg?I)r%f(r]l\ﬁ?is 8@8&%10 etlo Sp c) and typically

has the conposition indicated in Table 1. In the

scrubbing step (ZL (process step d2)), the
Thei kawstoaypdanepybighdas et besoragbpeatedvintthe dissasiatiod)progsss ¢) is obtained

oG 47, BRUEE RS el oG B BRI R A S SR s sep . T
st&&hqﬂ'ﬁre(ﬂﬁ)lblgﬂé&f&&?e@ﬁoQBe dAehivtiB R s@eihtd DOAth Mk abovementioned high
fraction (7) conprising nostly DME, water and octenes

boalas, foexdrplh-diesittlietigr fndothonydid@ybons dramg mpsigimplg removed from the
maj or. part qf th%_l-o§t&£e, hjgh boi |l ers n? .

SY§te %Ef%& A5 SRR PENBOIMHOMGS 1§ Teadipfeohe ( 7pethexyoctane-containing

freRBbA g} GREAeBREEhi i) flkidh éﬂrﬁlﬁ%ﬁ{%g 19£st6}—1991§18%_b%§ane and a high-

stream ( (DVE) and separated int decant er

boillirtgofraction ghmprising an leasiphiastel ¢thdr)(prdvisshstérsi)r Eldi distillafi@dis preferably
to the 25 distillati.qn c m rocess step f)

cagifd LHE A/ MPETHED O %iﬂ%iébj éqégjg%% %@ﬁ PRSP ﬁp%é))dl to 2.5 bar. The
- t ; an Wik j ' I ty b t : :

-ERDBSRS S AR in S8 BRY | 3, B4 OBOE R Wi s

adsantegeongiy) recBtulemth ¢d 3hei disfochationomedcaan i ¢). aTheurkifieboiling fraction

distillation oI#nn g14é to_ give the target . product,
copypgising diegtylegther o steph c3n Pemassd ) Jeerarsk utiigtion giangther use, for

exhfnRlbh L oGd8he § fS3sstep g)). 30 It is possible to
on?t tﬁ@rscru mﬁ%ﬁ addi tion of water (3), and

i nstead use a predecanter for separating off an

aqueous phase. O Z. 6222 . . ) )
If methanol-containing, agueous streams are obtained in the process of the invention, for
example in process steps d1), d2), ¢) and n), e.g. as a result of an extraction, it can be
advantageous for these to be worked up in a process step o) so that methanol and/or water are
separated off. All or part of the methanol can be recirculated to the telomerization in step a).

This separation is preferably achieved by distillation. If a second, organic phase is present in

addition to the water/methano! phase, this is preferably separated off prior to the distillation
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13 Fig. 3 corresponds essentially to Fig. 2 but has
obegmsuppl enented by the further purification of the
| -octene and the 1-nethoxyoctane which may optionally
be recircul ated. The 1-octene- _containing fraction
(15) is separated in a distill%ion col um (17) into
hi gh-purity I-octene (19) and a high-boiling fraction
(18) (process step h)), where the stream (18)
andotiprigsesust heasd ersepated e dshnBati@oires s swdfanalScontaining low-boiling
2-.0ct enes, 3-octenes-aﬂgpa:octenes and al so the
frachAR AR 2 WSS icRBIGIIRE phbpHgdraciame
1- met hoxyoct ane-containing fraction (16) is, to avoid
accumul ati on of high-boiling by-products, separated
Thenwerkeis df theahdthamot-ebuaining) buebusetréwny aciraRdtanél) faanstample, from
the_high-bojling fraction (22) (process step i)).
stegy dDaGA0(asP) b carigd gHt @@e@%w}irféeh\?rc%qeamé @f ths propess. Further streams
' &t eact | r : PaG) kO I 1 Fi
Wi 306 SBPE RS bRl o F FRGHEPUE sapldhs Ppstdipm step o). the
méthaifdcofiddhing fovedbllimg {r&don(REr@CESEess She@P1)dAnd thet Afrcous, methanol-
hi gh bojl ders (25) are worked up either as shown in
copfagning phgse SnsproGessisigP)g. 3  (denoted as stream 5).
Fig. 4 thus describes a variant of the process of the
invention in which the process steps are carried out
It ispaktieilalydelvastdgeoudtd wardusithe shark go tiat 5HIQWSe @ncthanol/water mixture
. further variant in which DVE (27) is renoved in a
is gbtaingf apgd 6 seppiaisd égaingniegnethinol apgd weter ima e¢nirahanigr The water can then
SR g SR EABT bR ol B B oo Fag metpanol can be
reBired 92dp anef GeSBEHIS I e WREkRth. HxarpldaTGhinP&ebrkp of methanol-
Fig. 3_ Fig. 5 thus describes a process variant in
copiaiang strransraat disenssqdaipsheprocess vaiians deseribed hehewvor der
20 dl), d2) and d). Fig. 6 shows a variant of Fig. 5
whi ch has been suppl enented by a wat er/ net hano
OMPbloceR (@ianP @S SkPlice HRAAL RE 18f 2l OCETIrS DERLBAM . (1) denotes the
Jin which the aqueous solution (4), which may, if
digsppipbpr praduct which asrbbtamdd Wiorth prcessatap(d2nd typically has the composition

mzii?%%ci ?1% ﬁ"glellg 81) E}B gﬁ%%c{}gl{)mgg lﬁ%g}l@i %R%?eég tst%H ?5125?ttltleogi188205ciation product is
schBbE&RNGik: GRAEAITY @(9(%%633 rahe eBﬁ@%Bh@iBnl( @1}){5 dT h& horPblar stream (5) is

art of the stream can be recircul a as water
subspquiérdlys sapatatddnin shee disgilytiorSeelsam (B2)présssa stepud)yanto a low-boiling

st.re Fi g. .7 sho rther variant of. Fig.. 5 with .
Fragip AT h PGS G ROMr (AT B B Q<SP fig boligg fraction (13)
cobrpri %qﬂe ala{@tﬁaaralm@ P24 Hgh B6&aahd T HRRLGEERRe. The low-boiling

step I) is 1iKew se worked up. A product streamfrom
frachen Ky Hisogatially enndesed 3 88h, diwhagk cfoapnsepes stream (9) (DME) and

1- met hoxyoct ane tqgether with nethanol, L. )
Se%arws{l H%%?%éﬁ%ﬁ%era(ﬂ@ o n’ﬂyﬁﬁs@e argfarfs?hasg (& bpwhishdy tegircylated to the
disiQlaHOM cbiRthn (67 FroBeRUdpO) LA hEAZ2 adifbous phase (12) which is discharged
(process step €)). If appropriate, all or part of the stream (12) can be added to the stream (3) or
the stream (4). Stream (13) s fractionated in a further distillation column (14) to give the target

product, viz. 1-octene (15), and a 1-methoxyoctane-containing fraction (16) (process step g)).

It 15 possible to omit the scrub (2) with addition of water (3), and instead use a predecanter for

separating off an aqueous phase.
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fraction (35) conprising 1-nethoxyoctane and an
oovenhead fraction conprising mainly nmnethanol
3- net hoxyoct ane and C$- hydrocarbons (36) (process step
[)). Stream (35) is fed to thg, dissociation (37) from
whi ch the dissociation product®(1) is obtained. DME
(27) is renoved fromthis in colum (26). The bottom
stream (28) obtained in colum (26) is separated in
Fig23 ccﬁ*rdsnomﬁswﬁseotigl@ntocﬁghhba I(aSjaeamilpalenmqtedduysh@ﬁH&er purification of

ok 4t PG el Rt e oish B opAiedl s frereulated The 1-octene-

cogga?igﬁn‘%)ﬁactﬁ?n QSﬁﬁ%ﬁﬁxﬁfed 1%)8?5531@&6& !:(ﬁﬁrﬁnﬁ élzﬁ}ﬁoﬁﬁgﬂ B8ty 1-octene (19)

The or gani ¢ phase
andes diiglbbdilihgr {raitign (18) 'I(bmcasq;ueteplsh)) pivase t(hé) stteam (18) comprises the
conveyed to%ether { th strean1é and, if
UBYRBREpP G e SOmEE et Br aSud LRICEES xRt jand (4ratiergs ) ale the nonenes
(
foflePH B26 ﬁopg i) Iéa&%@gg%gg Bgfgayngqg%goe WR1 s, (18 oid accumulation
of(lﬁg) bmhag byasoduttsagerematsd phassl&n(léﬁk)n esldmann®r gartt®xyoctane (21) and
41). The aqueous phase (40), which also

pha
the @%&%a‘i’%gn& Fractipg @PJ ptoeess staphid)- Mitermr@ll) 15 advaniggeaysiyrecirculated to
gsmt{oﬁ(?% \@113 fo'i;eéssste% arated into a bottom
raction %: r|S|ng inly water and a
nmet hanol - contalnlng overhead fraction (44). Al or
of the strean1(43 can be recirculated as wate

t
Ingfag & éﬁsea(ﬂzi )(Egn praceemiteRyd) ivfirtly feed pf D3 (490 solugmn3) (process

44
Stéé) @ ‘i'Ses oa Q{Oﬂﬁ%rge%hang% rﬁédr ehe%§%§l}ocu 151}/@% ?01‘ Pighovm in Fig. 3

(d‘ér&itﬂhﬁ $tzeatd HN Flg:l4gﬁ1u8d€d@ﬁb56 @ﬂm@tﬁ endrRbr¥edss ahtheGhvention in which
ig. 7. In a separation un|t§é4g& (process step k)), a
th@v%'é?@ﬁ&@é Rrerfagqdrqut (e order heekidof f fromthe
reaction mxture (45) fromthe telonerization (56)
of the process of the invention and is passed to a
Fige$ eedvv# fisedr eanatih avhid0 DM }27) 1B ‘i—’erﬁ@fﬁﬂ' iRian@lerhh €26W (process step
47) is fed to the hydrogenation (48) (process step
dl I)ﬂqfrt@ ﬁhﬁ\/\)ﬁ&t@hscr@bmé?)sThfeb@ﬁO(@ Syeains (23D rhiained.in the ctothenn (26) is passed

o B8 il Vo BAFRRH D 457l BORSTRROR T o n i >

Fig.0 {HE MebiHbe 8 prockbe varae ih Qhidh kb Wretebd Q8P B8 carried out in the order
sel ective hydrogenation is passed to a water scrub

d1051) appdbcess step n)). Here, the nethanol present in
the C4 is renoved by neans of water (54). The
resul ting methanol /water m xture 25 (53) can be
Fipug sHdvech YRREE BEFisW Whid BRbeBA Q&ﬁﬁe?ne?ﬁé@@}‘@ {0
% . The nethanoF free C4 stream (55) has wftrfifY work-up (a
pos® o@and@nemmfrmp@ﬁcﬂtangl)mmMrthe athufc(m[sfsnhmoa (#), which may, if
and .is va|I uses

er (54) u .
oppBiPripire Db AR PO DKo PP AUE R SN EP) into a bottom
frabBoR( 3B BmPHSRAL nPNAY @M antl REndtRid] Eb‘xﬁﬁﬁﬁx%‘lﬁ@ﬁ‘fea& RSction (31). All or
process$ steps nentioned in the text under

pavtaoi the strezmb Gifl) wem be rafirctlagedpasogaestoothe sdmablmng etepl(@)] Stream (32) is a
MA|| once again be |listed-below. O Z 6222 15 a)

PUEZRSHCH%% ¢ reaction of a but adi ene- contai ni ng stream
with methanol to give a stream conprising at | east
1-net hoxy-2, 7-octadi ene. b) Catal ytic hydrogenation of

Fig hestowset fuothyr 2arAnoof Bigi Snatico firdien bogitst cpbodiaRhasngdceess step o),
In.ste

in which a Fr)ne’chanol-containjng strearn from process step 1) is likewise worked up. A product
stream from the hydrogenation (stream 33), which comprises 1-methoxyoctane together with

methanol, 3-methoxyoctane and Cs-hydrocarbons, is separated in a column (34) into a bottom
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a) to give a stream conprising at | east
0 %- geithoxyoctane. 5 c) Catal ytic dissociation of at
| east part of the 1-nethoxyoctane to give a
di ssoci ati on product conprising at |east water and
1-octene and possibly unr eact 1- met hoxyoct ane, d)
Separation of the dissociation product fromstep c)
into a gaseous lowboiling fraction conprising at
frdcgest(33) -coutpeinimgahdnethexgocand @adl koudriviadhfrbaioni b@mprising mainly

mef{uﬁ)g)ﬁ rﬁowgﬁ‘ i) aéq—liﬁﬁﬁﬁﬂ&pf%%}j&y@ggg%ggp It Stepam (35) is fed to
théj@lls%%i'a‘ﬁgﬁ' (59 tirh WHra GE dfs?odizﬁm J[Egmqg) l)bt]@ﬁ)ed M (27) is removed

or partial condensation o ing fracti
frdim ¢hrs 1 egduchy (@6)d The hattain orramf (28 h ebtﬁbrled)mldedﬁi&ﬁme(%)’liscseparated in (2)
. an aqueoqus, phase and a 1-octene- contalnlng nonpol ar
intgRBLaTRE BRSE (P LndAn tuepkephase (DeHdreemii aﬁdﬁganal water (3) is added
om s 15.9) :
(1&191@%?45:??1%&@31?36 t&ir %}n l{)\lee rﬁ? u%ég)d ]:Qf%ng §§ﬂ)lo%le,f ?Sog dcf)canter mlé(er settler or
ex&aﬂmhe]mmm)nﬂ“ae malrgugucf plaé (Pris andkél up as described for Fig. 3. The aqueous
t hoxyoct ane-contai ning fraction. h) Separation of
Phﬁfﬁ:e(‘a IoRAREIcoaetBeTmT I skease (1Mot rwgl)opnmeotosether with stream (12)
(H%EL%%“ zlqﬂgzﬁlg? 33%12? (?%) 11%8 \}/Incﬂ‘ égiﬁ}tff)% a er a(?gjr %Fatyl 8V introduced if
apﬁepﬁﬁtat The cofractiog (19)1pﬁohaee¢mt a’i{ﬂ@otﬁ‘@ﬁﬁa@é m#mganﬁrﬁﬁbﬂgﬁﬁic phase (41).
step g) into a lowboiling 20 fraction conprising
Thﬁtaqlué%ﬁf’t p@sw%ww alse capiging the graistopait 0§ the methasal. is fed to the

coﬁ@m)(iﬁ aéecﬁ r??% 'géoggm ach108)(4§)g ;c%néﬁrgm el I(%l%m?y water and a
meilm‘maf-edrﬁﬁinﬁfgfovefﬁﬁh@ Graton t(he). fﬂ@lré‘f%ahﬂff taé sﬂé’&@t‘ﬂ) RES be recirculated

this streamstill contains sone nethanol. %b
as PrAeTP SEPi @ (@ stteﬁ@ @ax @uto fieio A% ((epstispmbi3 SR drisonparhof the stream

ol Rhehe BB Pl fulel, ol Wil gy tofomerication.

Hydr ogenat i on of reS|duaI 1, 3- but adi ene to butenes. n)
Scrubbing with water to renove nethanol from
FigoR shetvoeardrémded oprigecely Eigy 7of1n reesdparatibn fundin{4éy (poesss step k), a

CIFABRELFER0S 0%, ST o S SRR TBRLS 49 o e

tel@ﬂbﬂiﬂﬁ%n 1{5@d0ﬂ the pRStchy OCAE Sn@intibAnd Y BREELH A8&ective hydrogenation
Ssr eferably = packed columms or have internals such as
(

uEb¢ engaping shgan (41)dy éed toahs hmdrog@mlen €48){pmkessgtep b)) from which

theHET Gidy QNG 18 100% 3F EaC oD AFENeE LTTa eSS ey, residual

1,3lButh@ene is reacted with hydrogen (50) to form butenes. The reaction mixture from the
selective hydrogenation is passed to a water scrub (52) (process step n)). Here, the methanol
present in the C4 is removed by means of water (54). The resulting methanol/water mixture
(53) can be purified together with other process streams in column (42). The methanol-free Cg4
stream (55) has a composition corresponding to commercial raffinate I and is available for

other uses. The water (54) used for the extraction can be taken from the stream (43).

To give a clear overview, the main functions of the process steps mentioned in the text under

the various embodiments of the process of the invention will once again be listed below.



10

15

20

25

30

250 theoretical plates, preferably from80 to 100
ov¥hgpretical plates, for the distillation in step h).
In the case of the other colums, from5 to 60
theoretical plates nmay be suff]i;gi ent. The colum 5
used in process step d) preferably has a reflux ratio
of fromO0.4 to 0.9. Correspondingly, the reflux ratio
of the colum in step g) is preferably from0.6 to
a) 1C4talytih eeactbunha besedichorotthaingpeatividt methanf] td gdhetacsneam
in step h r ef er apl s a reflux ratio of from4 to
1‘10%5’1‘6&3%1%1 lE”c?F L‘rﬁ‘&%’é‘%?ﬁ&@g&engtep i) preferably has a
r -t AN, . A F . oW o
b o o e o APl obisined in sep
r estbrgitd siggaint congeBpe, at WasiChmiethoxgedtaneed by the cl ai ns
and the description, to these exanples. Exanple 1. A

o) chalrieiseRision of Ahkreetpartd tay fomsloRygtaap fukiae agissociation product

p - | | [
OURUTIAL D 18! fafck TR QARE 18 oSy pitaltPy | Bhedhiocrgge.

d) sbeparaionad tixoditwaiadion pRrluvaEom IRER) Oto aadsRell-bSiling fraction
simul ation nodel, Version 11.1, from Aspentech. The
neRTepisArsatdenshl vrtene ard waispaibhliguid dighpbaikegiragtioniaemprising at least

H on the basis of the
ﬁ?ﬁﬁg{éﬁg %@gﬁ%ﬁ?@%@#ﬁ%ﬁs@ﬁ%ﬁg ard nethods (the Aspen

d13i mReatdvanofsPM®Bar e) . For 1-net hoxyoctane, the
§aramste_rs were refined by fitting to the neasured
d2y ap eeryhbingswitle watsr {eerenpye wgharehsur ement s f or

e) Idﬁbtgf é()’:?d{s%%g ng%)@fen\gﬁﬁ)%rof %eg%%ﬁcgg%fr\é&%ﬁrég Ir)rc15 gl‘ljd s(;)e%%ration of the

manner .

Measiuieeiftcsar ﬁhe&@ﬁﬂhs&iﬂ%ﬂb@teﬁ@é&rﬁaiﬂﬁ@?ﬁon?bﬁ$ PHA8.
of .1 -methoxyoctane TenperaturePressure [C][nbar]
f) sBeqmylagion pf diilroctergicapinng ngapaaathase fram3EpE) B step d).

2) 8§ep%§a§8h%f % }Zig}?-%bﬁ’ing %r‘a%éc%l' frgml(ﬂzllﬁt% %]llgdtesne-containing fraction and a
1-methoxyoctane-containing fraction.

h) Separation of the 1-octene-containing fraction from g) into a fraction comprising at least
1-octene and a fraction comprising at least Cg- and/or Co-olefins.

1) Separation of the 1-methoxyoctane-containing fraction from step g) into a low-boiling
fraction comprising at least 1-methoxyoctane and a high-boiling fraction comprising at least
dioctyl ether.

k) Part of process step a) in which the unreacted C4-hydrocarbons are separated off. Owing to
the formation of ‘azeotropes, this stream still contains some methanol.

1) Purification of the output from step b) by means of a distillation in which the low boilers
are separated off from the 1-methoxyoctane.

m) Hydrogenation of residual 1,3 -bﬁtadiene to butenes.

n) Scrubbing with water to remove methanol from Cs-hydrocarbons.

0) Recovery of methanol from aqueous methanol-containing solutions (various embodiments

are possible).

The distillation or extraction columns used in the process of the invention are preferably

packed columns or have internals such as bubble cap trays, sieve trays or demister packing.
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112. 30150. 8 126. 36249.5 140.45396.1 153. 95595. 3
0.¥664>21795. 3 173.181013.9 The paraneters for the

distillation colums are shown in Table 3. The

nunbering of the 5 colums (bl ock) corresponds to the

nunbering in Fig. 5. Table 3: | um paraneters

Bl ockNunmber of Pressure at Reflux ratio theoretica

pl atesthe top -barkel kg 26209. 01. 0 6201. 03.0

14301.01.0 171001.08.0 20401.03.0 10 The streans

I ti der thes. diti 1ave th I ti
o 3l POHRORL A O S LGl SRR e o 75

25 gg@g%&%ﬂa%% ggig%gl sﬁ%ggsg-t? ﬁg%@e%m@%%ﬁaté& 1AL 8isftfation in step h).

In Aie224560 01 fhé iR 8RB ] 88mO3 ROABthEome dexl tplatd mms bdsufatilyl. The column
%Lher kg/ kg0. 09280, 00060. 00100. 70030. 04620. 00000. 0000 _
USRI BISSESR GHaRy®. protemtbls 283 o refluortiofdpom st t» BF06orremryndingly, the

re%py\ngtl%lr %%’véjg Q1025 P 'SQB 2g§ Qs %Qééﬁbﬂrlﬁ&ﬁ (?% [ q/—Q QQQ Qolg%oused for the
pubiBcAtimsdal-k@on0R04G HORBRANORE. HEBAQ rABE0HA0AH. DORR the column

~ 1-Cctenek_ /kQ.53930. 00100. 62910, 07950. 01470. 63970. 9309
in process step 1) preferably has a reflux ratio of from 1.9 t0 3.7.

The following examples illustrate the present invention without restricting its scope, which is

defined by the claims and the description, to these examples.

Example 1:

A computer model in which the streams and apparatus parameters were dimensioned was set
up for the process according to the invention shown in Fig. 5. As simulation software, use was
made of an AspenPlus simulation model, Version 11.1, from Aspentech. The materials data of
the components not present in the Aspen databank were calculated on the basis of the
molecular structure using standard methods (the Aspen simulation software). For
1-methoxyoctane, the parameters were refined by fitting to the measured vapor pressure curve.
The measurements for determining the vapor pressure curve were carried out in a customary

manner.



5

10

3-/4-Cct enek

0/7Z&@2$0580. 00000. 00680. 00050. 00010. 00690. 0100
2- Cct enekg/ kg0. 02220. 00000. 02590. 00080. 00010. 02630. 038

3
Noneneskg/ kg0. 01090. 00000. 01275 00000. 00000. 01290. 0187
Cycl ooct anekgf ka0. 00120. 00000. 00140. 00000. 00000. 00140.
0012 1- Met hox oct anekg/ kg
. 0. 23390. 00020 27290. 00000. 00000. 27760. 0001
0. 00100. 00000. 00120. 00000. 00000. 00120. 00

nol k
T%%eqjtl\%ea?sure ents for vapor pressure curve

I-Cct @5Keef01T 710, 00050. 01990. 00000. 00000. 02030. 00
K 8

00 1-methoxyoctane
Car6pdridsieg/ kgOPREABE. 00000. 00270. 00000. 00000. 00270. 0000

ThSC PHRTR G

D oecyl [mbar]

et Berk0. 00600. 09600. 00700. 00000. 00000. 00710. 0000 Hi gh

bois7@p skg/ kg0. 0@300. 00000. 00350. 00000. 00000. 00360. 0000

5 PBabbe 4b: Striédm No. 16181921222728 Mass

f | G6#0g/ h5932962020665419513206820432 Concentrati ons

Di rah | 30.3

et 880kg/ kg0. 00G0E. 00000. 00000. 00000. 00001. 00000. 0010
Met?RdBol kO. 000(F@.300000. 00000. 00000. 00000. 00000. 0306

maﬁ%ﬁ&'/ko oooeﬂfboooo 00000. 00000. 00000. 00000. 0400 O

kuﬂ1%%%ko oooooﬂb@ooo 00060. 00000. 00000. 00000. 0004

1- B&¥nek / k0. BHBDH0. 25210. 98500. 00000. 00000. 00000. 5939

3- g%‘@btenekglﬁgﬁTOOOO0.04620.00710.00000.00000.00000.

00

2- 844dneko. 0006%1)5 -%2730. 00730. 00000. 00000. 00000. 0244
_ Noh&h¥sko. 000219198340 0

0000. 00030. 00000. 00000. 0120
Cycl ooct anekg/ kg0. 00180. 01680. 00000. 00200. 00000. 00000.
0013 _1-

1- Cct anol k0. 06470. 00010. 00000. 024710. 49410. 00000. 0188
Cl16- HCsk k0. 00870. 00000. 00000. 00000. 10090. 00000. 0025
Dioc 1 etherk

k0. 02280. 00000. 00000. 00000. 26310. 00000. 0066 H h

T -2 h kgQnRik40. 00000. 00000. 00000. 13060. 00000. 0033

Exanple 2 (conparative exanple) In Exanple 2, the

Bhickul at | Bnmiredefl was | Bresuire at nat hdkelluxeati¢ y| nodel t he

sane pl atheotegigal pfatess | the top

- bar ke/kg
26 20 9.0 1.0
6 20 1.0 3.0
14 30 1.0 1.0
17 100 1.0 8.0
20 40 1.0 3.0

The streams resulting under these conditions have the compositions listed in Tables 4 a and b.

The stream numbers correspond to those in Fig. 5.

KRG8 ote st tign b ra0as. ST bdaks. SsThe numbering of the
cofuriad @ Rﬁkt&nﬁﬁﬁﬁﬁhQQaﬁQnQQQﬁﬁgQQ 0500010. 00000. 0011



10 in Exanple 1 but w thout overhead decanter (bl ock
0X0kr9f the separation unit 6. The colum O Z. 6222 19
paraneters renmai n unchanged conpared to Exanple 1. The
resulting streans have the coi%)ositi ons reported in
Tabl es 5a and 5b. Tabl e 5a: eam No. 1459121315
Mass fl owkg /h2250011451928783621891712985
Concentrati ons Di net hyl
Tatihdakg/ kg0. 09280. 00060. 00100. 52350. 04290. 00000. 0000
Met hanol kg/ kg0. 02780. 34510. 01190. 31590. 62510. 00010. 000
1 Wat erkg/ kg0. 03630. 65250. 00360. 00250. 00650. 00360. 0052
U g. Tow Stream No.
boi Ter SKR Kg0. 00040. 0GJ00. UQQ50. 0G440. 0GJ00. 0QU40. OBU6 15
MasOabwNeKWKRO. 1548 332861100.1 63910 94g7860. 35220. £53933q38%5256 13028
GBnédm@aibanekg/ kgd. 0058(0. 00000. 0068Q. 00140. 00300. 00680Q.
[ 10h&8y] ether ke/kg | 0.0928 | 0.0006| 0.0010| 0.7003! 0.0462| 0.0000| 0.0000
Metkapblenek 0. 0222€x 000071k |025391).|00871®.|00.820. | 0268210 .| ORBE0 | 0.0000
Winsreneskg/ kqOkg#090.0865000.66252 7 0.001%0 00.0 000 00.2 071 3 0Q 0 @D 80.0000
Ony.dbwboteane ke g 0.00@1/20.008000.0013140.0 Q00060 00 I@E 1 40.0005
10mme2 1- Metflhkedkg | 0.5393 | 0.0010] 0.6291[ 0.0795] 0.0147[ 0.6397] 0.9309

3déOskak g/ kgQ lediagQ 00960690 0.0 00.603000.0604200.0%G1 _0.0100
zm&a_n_g_l_k_]_éi_&gé}:ﬁ 00.922% (006608 (009292 [0B6018 0% 060 | 098263 | 000383
kerkg

N\\yeehﬁes 0.0109| 0.0000| 0.0127]| 0.0000]| 0.0000] 0.0129% 0.0187
Cyclepgtans ol 1 iEﬁEﬂ 09991 1188600 |19.8014 [1BEN0 (4808 | 0BHRE | 10.0012
1 Methoxvoctane |’ o 02339 0.0002 ] 0.2729|0.0000 | 0.0000] 6.2776] 0.0001
2 Lol Ledhnk ~8.00104-0.0000 - 0.00124 ~0.0000 ~0.00005 -0.0H2 1 ~0.0002

1 0c ‘f?éowwr “ Y kefke |~ DO 0.08057 T 00199~ 000007~ 0.00007 ' 0:02037 ~0.0000

~kellee ] 0.0023 Q.D%QQ, 00271 0.00001 080001 00007 0.0000
TR K90 ORI HabEH Head0T beb - beb80T §bdosd- ¥8FH | 0.0000

Bbilers ke'kg | 0.0030] 0.0000| 0.0035| 0.0000] 0.0000] 00036 0.0000
or rerskg/ Kgu. OUsU0. DUDU0. DUs50. OU0U0. DUDOU0. 0Us60. 000U

Tabl e 5b: Stream No. 16181921222728 Mass
fl owkg/ h59321028119585419513206820432 Concentrati ons
Dineth | etherkg/ kg.
3 0. 00000. 00000. 00000. 00000. 00001. 00000. 0010
T%%é Q@_nol kg/ kg, 0. 00000. 00000. 00010. 00000. 00000. 00000. 03

—

Wat er kg/ kg0./00000.s80408:00560. 00004. 0000Q. 0000Q. 0400

16 18 19 21 22 27 28
Mass flow kg/h 5932 962 12066 5419 513 20681 20432
Concentrations
Dimethyl ether kg/kg| 0.0000| 0.0000| 0.0000{ 0.00G60| 0.0000: 1.0000{ 0.0010
Methanol keg/kel 0.0000] 0.0000( 0.0000] 0.0000| 0.0000{ 0.0000| 0.0306
Water ke/kei 0.00001 0.0000| 0.0000] 0.0000| 0.0000] 0.0000] 0.0400
Org. low boilers ke/kg! 0.0000) 0.0000| 0.0006] 0.0000| 0.0000| 0.0000]| 0.0004
1-Octene ke/ke | 0.0000f 0.2521; 0.9850{ 0.0000| 0.0000[ 0.0000| 0.5939
3-/4-Octene ke/kg| 0.00001 0.0462] 0.0071] 0.0000; 0.0000[ 0.0000| 0.0064
2-Octene ke/ke | 0.00001 0.4273| 0.0073] 0.0000[ 0.0000| 0.0000] 0.0244
Nonenes ke/kg| 0.0002] 0.2534| 0.0000] 0.0003| 0.0000| 0.0000] 0.0120
Cyclooctane ke/ke | 0.0018( 0.0168| 0.0000{ 0.0020| 0.0600| 0.0000| 0.6013
1-Methoxvoctane ke/ke| 0.8870( 0.0014| 0.0000{ 0.9700| 0.0103| 0.0000| 0.2576
2-Octanol ke/kg | 0.00331 0.0029| 0.0000] 0.0036( 0.0001] 0.0000| 0.0011
1-Octanol ke/kg| 0.06471 0.0001| 0.0000] 0.024]1[ 0.4941| 0.0000| 0.0188
Cl16-HCs ko/ke | 0.0087] 0.0000]| 0.0000] 0.0000] 0.1009| 0.0000] 0.0025
Dioctyl ether ke/kg| 0.02281 0.0000] 0.0000] 0.0000| 0.2631| 0.0000| 0.0066

High boilers ke/ke| 0.0114] 0.0000| 0.0000| 0.0000| 6.1306| 0.0000]| 0.0033

Example 2 (comparative example)
In Example 2, the simulation model was used to mathematically model the same plant layout as

10 in Example 1 but without overhead decanter (block 10} of the separation unit 6. The column



O g. low
0.Bokder skg/ kg0. 00000. 00000. 00070. 00000. 00000. 00000. 0004
1- Cct enekg/ kg0. 00000. 23390. 98500. 00000. 00000. 00000. 593
9
- 3-/4-Cct enekgA20. OOOOO 05710. 01(5)590 00000. 00000. 00000. 0
064
2- Cct enekg/ kg0. 00000. 45230. 00270. 00000. 00000. 00000. 024
parmeters remain unchanged compared to Example 1. The resulting streams have the
None esk 8[%@% %372 0000. 00030. 00000. 00000. 0120
006?81“ 0% B 0000. 00200. 00000. 00000. 0013
1- Met hox
oct anekgt kg0. 88690. 00130. 00000. 97000. 01020. 00000. 2576
TabkleGet anol kg/ kg0. 00330. 00260. 00000. 00370. 00010. 00000. 00

1 Cetanetkglikgo—HBEAI NN010_0000002400_#9440_D0000. DL
38 b 1 4 5 ) 12 i3 15
cea Yeskarkyo 88578208000 800 8b0002Bps0-88p0B 0051 285
6L 000101 O ap 00429 00000 0.0000
YT Oy - oEA3YY 05625 Y P08 Y] 0.0001

ater ke/kg | 003631 0.6525] 0.0036] 000251 0.00651 0,0036| 0.0052
. loluﬁéo%xgl KD Gt TAT ddW 0 Ao dod 0T 0de 0 Qo ok 8 1L K09 P ¥iho8¥ B9.0006
tefdN De sealbnajs3ohe ERseNGE291 | [1RseV & 1880 0.6353 | 0.9256
3-0e0asieer |eﬂd<§/krz0 d.6058 €0.65001 Neocks Pakovne| RRAHIET0.0068] 0.0100
2-0Benst r eam [l qo/kAD0nIg2232 Yomdboot hen.d259 patene| 1005 t0.02678 £.0.0382
Nérenexddi t i on fo.0uab | 10.@ob eresipr odumbo 1.dooo Mal.digo | 0.0188
Codmkaneis  abp k/ke60000IPIM F0os ei.aaal owper oxwoeh ovoud d 0.0012
|-NMethoxyagtape | dagfhg & d).2339 O GN008P A2 720 | 006 | dr¥i00 503982 | 0.0001
2-Dntapeint r ast | kefke! r@HES.0008F D042 ¢ dLMi0hg 0LAH0O hed.0012 | 0.0002
1-Detanglt | on ehdistkas GOI7H | HRO0A A 198 hd).0080 r0.G0A0 he.0203 | 0.0000
CleHeyed fromkefke! 100028 o {H009P 0 1027 | .04088 n 00986 b 0002 H| 0.0000
Diogiybetharc ot i b/ g&moawooo-qmggp&gggg P980 | 00071 | 0.0000
Highbailers o o1 J G50 5000004 40033} 00000 £.0980 b 0.0036] 0.0000
di mensi oned mas set up for the process according to
Tané%b' nventi on shown in Fig. 7. The sinulation software
the materials data correspond to those in Exanple

C

D Kkake | 00028 | g,)%%g
Mt Hﬁﬂ"g’ kgo YeAST (0278Y - ¢

9]

1-

1. The par ahet er $Siteam Ndie distill ati on cpl unms| are
shown in Table 6/ Thasehunbaging ad|the2110 cot ums27 28
Mﬂmﬁd corfespbndsS®Ba | t hE2RAUNMbESB g 449 Fi 9.517] BIO6&K 20432

htrationan extraction ¢olum] Table 6: Columm

lwhatherrq [kad NUWIEP | dF 0008 o G008 | AL00R T 10,0000 Kt1i0600: 0.0010
ke o 000001 (0008 5 (00024 D0P0RD 0DOPGD OD00A | §.0306
Water ke/ke | 0.0000] 0.0000! 0.0056| 0.0000] 0.0000] 0.0000] 0.0400
Ore. low boilers kg/kg | 0.0000| 0.0000{ 0.0007| 0.0000] 0.0000| 0.0000] 0.0004
1-Octene ke/keg | 0.0000[ 0.2339% 0.9850| 0.0000: 0.0000] 0.0000( 0.5939
3-/4-Octene ke/kg| 0.0000] 0.0571! 0.0059( 0.0000: 0.0000] 0.0000| 0.0064
2-Qctene ko/kg ! 0.0000| 04523 0.0027| 0.0000: 0.00001 0.0000] 0.0244
Nonenes keg/kg| 0.0002] 0.23721 0.0000( 0.0003: 0.00001 0.0000{ 0.0120
Cyclooctane ke/kg| 0.0019] 0.0155] 0.0000( 0.0020[ 0.0000: 0.0000] 0.0013
1-Methoxvoctane ke/ke| 0.8869 [ 0.0013| 0.0000] 0.9700] 0.01023 0.0000| 0.2576
2-Octanol ke/ke | 0.0033| 0.0026] 0.0000| 0.0037] 0.0001] 0.0000| 0.0011
1-Octanol kg/ke| 0.0647 1 0.0001| 0.0000| 0.0240: 0.4944| 0.0000| 0.0188
C16-HCs kg/kg| 0.0087] 0.0000( 0.0000{ 0.0000! 0.1008| 0.0000} 0.0025
Dioctyl ether ke/kg | 0.0228] 0.0000| 0.0000]| 0.0000! 0.2630| 0.0000]| 0.0066
High boilers kg/kg| 0.011431 0.0000| 0.0000] 0.0000] 0.1315] 0.0000] 0.0033

It can be seen that the absence of the overhead decanter leads to losses of the 1-octene product
in the stream 12. About 1% of the 1-octene is lost here. In addition, the final 1-octene product

formally contains about 5600 ppm of residual water which would have to be removed in
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15

6201. 03.0 14301.01.0 171001.08.0 20401. 03.0 3951.0-
04261711. 02. 0 The streans resulting under these

condi tions have the conpositions listed in Tables 7 a,

b 15 and c. The stream nunbers, correspond to those in

Fig. 7. Table 7a: Stream No. 145912131516 Mass flow in

k /h22500114519287732018960130285932 Concentrations in

kgl
addjgiog@s e 00 00 cOMRS0 . tHO QP89 QlR6i g/ 0RO0dORO GO R ABENHGD Gnables both
1 h ) ] A )
m@Pﬂ”@ﬁ 69%&2@6%%86%%6%@%@ Yociag P e Fcoduise ogBpspecifications.

Met hanol 0. 02780. 34510. 01190. 13240. 71610. 00000. 00000. 00

00

Exdmipde 3: 03630. 65250. 00360. 01110. 21710. 00000. 00000. 0000
O g. low, . . . .

A somputes grodsbirovhishdle Birest. A PpaIgDIs EraIAS Vo0 Sonensioned was sct

P OB RO 3 B Cobe dBSRHOD BY: Buigo ST maga sgfvere ond te

md#€rials data correspond to those in Example 1.
3-/4-Cct ene0. 00580. 00000. 00680. 00050. 00010. 00690. 01000

. 0000

T}%bﬁ}ﬁrﬁ&@g' %200 R0 23 AP RO 0RO/ LD: Qgﬁg%.oﬁﬁsgmggeﬁng of the

cohun@st(aivek) GBRYEE0 600 HOABAHORKz 0D FIOIOGOLR. RN column.

00 :

Nonenes0. 01080. 00000. 01260. 00000. 00000. 01280. 01850. 000

TaBle%: Col t
Sl 06ct ane0’ 06150 00000. 00140. 00000. 00000. 00140. 00120. 0

BBRi8 |QuinbebdP?2 21

Q00

Pressure at

3- Mettheoxstival plated). 1606G. 00000

Reflux ratio
Q0000. 000¢

-0000 1-Met haohbar

ke/kg

ocdtlneQ. 23390 060

0.27290 1000000000607

¥

t anol 0. 001080

0000. 00

00000 0ddq

20

1.0 3.0

00500

PHORN
(¢V]
%,

AA A A~ ran

1ddh_00000.0ddd
0

VAVAV ISR VAVAVAVUAY m

0. 00000. 00000. 0

17760. 00010. 8870
0. 00120. 00020. 0

0. 02030. 00000. 0

10270. 00000. 0087

Hi gh

/a
. JU

710. 00000. 0228

Thgcﬁtﬂeﬁxh§ QeARB0uLHP AR50 1n8i0A9 AavO BRO PRI B1Ttables 7 a, b

and c. The stream numbers correspond to those in Fig. 7.

Table 7a:
Stream No.
1 4 5 9 12 13 15 16
Mass flow in kg/h 22500 1145] 19287 7 320 18960 13028 5932
Concentrations in ke/kg
C4-HCs 0.0000| 0.0000: 0.0000} 0.00003 0.0000¢ 0.0000] 0.0000| 0.0000
Dimethv! ether 0.0928 |_0.0006: 0.0010| 0.7003: 0.04621 0.0000| 0.0000| 0.0000
Methanol 0.0278] 0.3451} 0.0119] 0.1324¢ 0.7161} 0.0000| 0.0000| 0.0000
Water 0.03631 0.6525] 0.0036| 0.0111[ 021711 0.0000] 0.0000| 0.0000
Ore. low boilers 0.0004 [ 0.0000] 0.0005| 0.0754| 0.0056| 0.0004] 0.0005| 0.0000
1-Octene 0.5393 [ 0.0010] 0.6291| 0.0795| 0.0147| 0.6397| 0.9309| 0.0000
3-/4-Octene 0.0058( 0.0000] 0.0068: 0.0005| 0.0001| 0.006%9| 0.0100| 0.0000
2-Octene 0.0222 | 0.0000] 0.0259% 0.0008| 0.0001| 0.0263| 0.0383| 0.0000
n-Octane 0.0001| 0.0000| 0.0001: 0.0000| 0.0000| 0.0001[ 0.0002| 0.0000
Nonenes 0.0108| 0.0000} 0.0126: 0.0000] 0.0000; 0.0128| 0.0185| 0.0002
Cyclooctane 0.0012 [ 0.0060] 0.0014] 0.0000] 0.0000] 0.0014] 0.0012] 0.0018




Tabl e 7b: Stream No. 1819212227283335 Mass flow in
()thﬁgg206654195132068204322934622503 Concentrations in

ka/lig

C4- HCs0. 00000. 00000. 00000. 0000

D neth i

:

et her 0. 00000. 00000. 00000. 00001. 00000. 00100. 00000. 0000
Met hanol 0. 00000. 00000. 00000. 00000. 00000. 03060. 20790. 00

00000. 00000. 00010. 0000

3{ethoxyoctane 0.0000| 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
| 1 Mtthrx@od® @0 00. 00000.003690 000000 003290 004000 0@OADI0 6QCDD_0.0001 | 0.8870
2Qctagol | qw 0.0010] 0.0000] 0.0012] 0.0000] 0.0000] 0.0012] 0.0002] 0.0033
146}stanaly S0 00000, 00DEP1aDhAPOH A1 0 0 002¢1000.0000] 0.0647
Cio- I—ICs 0.0023| 0.0000] 0.0027 00000 0.0000| 0.0027] 0.0000| 0.0087

. 00N AHATH gg@go_@qgmem 00.0000] 0.0228
Hmhboﬂers 0.0000| 0.0035] 0.0000] 0.0000] 0.0036| 0.0000] 0.0114
3- /4 Cct ene0. 04620. 00710. 00000. 00000. 00000. 00640. 00000
? Cct'ene0. 42730. 00730. 00000. 00000. 00000. 02440. 00000. 00

Stream No. [ |

n Oct ane0. 00230. 0000019D000190000200000200010270057028J0 33 35
| M&s flow ip ke/h 9621 12066 5419 513]  2068| 20432| 29346] 22503
| Chpgentrations 2 koflig 00 00._01190. 00000. 040
CérHCs 0.0000| 0.0000| 0.00001 0.0000 0.0000] 0.0000| 0.0001] 0.0000
Dicthvh gther. g DA 004 : 0 00.0000| 0.0000
Methapol ~ s 0.03061 0.2079] 0.0000
Waler .. .~ nn 06001100.0000| 0.0000
Otz Jaw Bollers 0.0004 1 0.0000] 0.0000
1-0cténe o . o 28.5839400.0000| 0.0000
3408 U0 ﬁ(;(@(t;“no.oooo 0.0000
2-6ctene 40T Y. 024717 0.0000| 0.0000
n-Oktine . . . ) _0.00011_0.0057] 0.0000
Néidnkd anol 000010 0@GWH, 04Habb Fahass 096 [04868b 1009 00.0000 | 0.0000
C98hctane 0.0168 | 0.0000( 0.0020! 0.0000]| 0.0000! 0.0013! 0.0000] 0.0000
3 Mepox(ehin@0000. 000GBo YoV 8906V W02 0 BestMUEBed8Y0.0161 | 0.0010
1 Mo GdcYne 0.0014 | 0.0000| 0.9700| 0.0103] 0.0000! 0.2576| 0.7702] 0.9990
2-eicthesi0. 00000. 00000.000990 06640 0 @080 000660 0 8080000000 0.0000¢ 0.0000
1-Hicghol 0.0001| 0.0000[ 0.0241] 0.4941: 0.0000| 0.0188] 0.0000] 0.0000
Cb@HCersO OOOOO 0000@O0M00MOUB16@06100000@038006J00003000.0000; .0000

a 3638404 2481 Mas3! [f D.ovod [n0.0066] 0.0000] 0.0000

boi : 130P8H4630@DN64Rt & abiodis DAOII 0.0000] 0.0000

c4 HCsO 00040 ooooo 00010. 00190. 00000. 0002 Di et hyl
T r 0. 00000. 00000. 00000. 00010. 00000. 0001

anol 0. 89150. 04700. 35090. 00290. 04690. 9990
‘ er . 95240. 0000 O g.] Tow
boi T er s0.°00000. OOéOOO QOOOO WOOO 000. 000 43 44
Mass flow in kg/h 6842 13000] 20241 746 13778 | 6463
Concentrations in ke/ke
C4-HCs 0.0004 | 0.0000] 0.0001] 0.0019] 0.0000] 0.0002
Dimethyl ether 0.0000] 0.0000] 0.0000[ 0.0001[ 0.0000[ 0.0001
Methanol 0.8915] 0.0470] 0.3509] 0.0029] 0.0469| 0.9990
Water 0.0000| 0.9521] 0.6483[ 0.0039] 0.9524[ 0.0000
Org. low boilers _0.0000]| 0.0000] 0.0000] 0.0000] 0.0000] 0.0000
1-Octene 0.0000 | 0.0000] 0.0000] 0.0016] 0.0000] 0.0000
3-/4-Octene 0.0000 | 0.00001 0.0000[ 0.0000] 0.0000[ 0.0000
2-Octene 0.0000| 0.0000! 0.0000] 0.0001] 0.0000[ 0.0000
n-Octane 0.0243 | 0.0000} 0.0002] 0.2174] 0.0000] 0.0006
Nonenes 0.0000] 0.0000[ 0.0000| 0.0000] 0.0000! 0.0000
Cyclooctane 0.0000! 0.0000[ 0.0000] 0.00001 0.0000] 0.0000
3-Methoxvoctane 0.06591 0.0007| 0.0004| 0.60601 0.0005| 0.00060
1-Methoxvyoctane 0.0179} 0.0002] 0.0001] 0.16531 0.0001] 0.0000
2-Octanol 0.0000} 0.0000] 0.0000| 0.0000[ 0.0000[ 0.0000
1-Octanol 0.0000| 0.0000{ 0.0000| 0.0008| 0.0000] 0.0000
C16-HCs 0.0000| 0.0000} 0.0000] 0.0000[ ©.0000] 0.0000




| - Cct ene0. 00000. 00000. 00000. 00160. 00000. 0000
0.3- £AnCct ened. 00000. 00000. 00000. 00000. 00000. 0000

2- Cct ene0. 00000. 00000. 00000. 00010. 00000. 0000

n- Qct ane0. 02430. 00000. 00020. 21.740. 00000. 0006

Nonenes0. 00000. 00000. 00000. 00G@0. 00000. 0000

Cycl ooct ane0. 00000. 00000. 00000. 00000. 00000. 0000

3- Met hoxyoct ane0. 06590. 00070. 00040. 60600, 00050. 0000
Dibetybetharx_oct ane0. [0 07960 (00026 [0000) [1656@.[0004®@.[000@0
[Highdeiteanal 0_00000. 1000000 0000® [0000® [0000®,[000000[ 0.0000

1- Cct anol 0. 00000. 00000. 00000. 00080. 00000. 0000 C

16- HCs0. 0000Q. 00000. Q0000, 00000. 00 0000, O.Z. 6222
Desbhpinas hf Titliagp - tPNEBEEGBT0UD 008 OG0 10 G work-up cnables
orgedAR0Gmbunkt Wb@%?%}%fge% V\(ﬁ'tf gﬁﬁ%ﬁﬁgﬁ%ﬁ%é@%ﬁn.@memaml can then

. 0000 0. 0000 De cont al ni ng
be s¢aoeenss if 4 pudtydf 03600 frogeths erethianoBedndifing wuidous polution (40).

enabl es organi c conpounds to be separated off via a
sinple extraction colum. The nethanol can then be
recovered in a purity of 99.9% fromthe
nmet hanol - cont ai ni ng aqueous solution (40). O Z. 6222
23 Clains: 1. Process for preparing 1l-octene by a)
catal ytic reaction of a butadi ene-containing stream
Wi th nethanol to give a stream 5 conprising at | east
1- met hoxy- 2, 7- oct adi ene, b) catal ytic hydrogenati on of
t he 1-nmet hoxy-2, 7-octadi ene-containing streamto give
a streamconprising at |east 1-nethoxyoctane, c)
catal ytic dissociation of at |east part of the
1- met hoxyoctane to give a dissociation product
conprising at |east water and 1-octene, 10
characterized in that




d) the dissociation product fromc) is separated by
0gigsidlation into a gaseous lowboiling fraction
conprising at |east 1-octene and water and a liquid
hi gh-boiling fraction conprisjng at |east 1-octene
and 1-nmet hoxyoctane, e) the | boiling fraction is
conpletely or partially condensed and separated into
an 15 aqueous phase and a 1-octene-containing,
Claompol ar phase, f) the nonpol ar phase frome) is
recirculated to step d) and g) the high-boiling
fraction fromd) is separated into a
1-0 tj,on and a
1'1-ng¥ §§§§§?ﬁﬁgﬂéggf%%%§n fraction. 20 2. The process
as) Clcaiatytid deactminadfim butaddhalicantaiing eeant vithaiethaholt foegive a stream
di ssoci atiion product fromc) conprises dinethyl ether
3 ( DVE)COBWRESINgG ag]é’ﬁ%rlalﬂ"é@owz deeadieneation into a
:ﬁl%gl-ﬁ ?gfai){u@ghjdhfg%g%t?&hogp \ga% e?f%x J{gg%{heg% co algun str gm to give a

t o stseparflomphsidg aﬂlbsstprmaﬁaﬁyoa&nel ained in cl al m 2
characterjized in that the high-boiling fraction from
dicy ¢ ﬁﬁftlrcéb&mﬁ@ﬂwa@&at denat part wadhe d-mgthexynsateae te @ive a dissociation

' t d
ronpdrg RERMAR AT, B8 BTN 070 30 4. The

10 prcheqssrias ialeitned in claim1l, characterized in that
O Z 6222 24 d2):conprises nethanol as dissociation
prdddtea dissasiatien prasict Bome hesepatatdd %dlemllqt@ngnw gaseous low-boiling

rsrftr 22%8 V\%ﬁ: %ﬁ}n?hgmg %ltj elo eanzet glga;\%a? n? o ngltqg.lgil gl)gh—bé)lllng fraction

5. Th@nﬂpﬁﬁ&ﬁ@%ﬁleaﬁ 1cdo@¢ﬂ§addlmn§ﬂhakyac€am characteri zed
in that the nonpolar stream conprises at |east DME and

| §) sdpaiost-beiling foicten lis aoxinphtqlmoo paﬂlaBWCOD@¢HS¢d1gnd separated into an
fraction co boi | i ng

r| Sl g} h-
15 ¢y e ARG R A Rhes @ plai i yBRPo R ghegl T
PHPC @&SndpoRat pha¥e dronle AR Yec®bulatedithBteh df Snd

g) the high-boiling fraction from d) is separated into a I-octene-containing fraction and a

I-methoxyoctane-containing fraction.

20 2. The process as claimed in claim 1,
characterized in that
d1) the dissociation product from c¢) comprises dimethyl ether (DME) and is separated by
distillation into a low-boiling fraction comprising at least DME and a high-boiling

fraction which is at least partly passed to step d).

25
3. The process as claimed in claim 2,
characterized in that
the high-boiling fraction from d1) comprises methano! and is washed with water to give a
methanol-containing aqueous stream and a nonpolar stream which is passed to step d).
30

4. The process as claimed in claim 1,

characterized in that
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characterized in that the 1-octene-containing fraction

ofremog) is separated in a step h) into a fraction

conprising at |least 1-octene and a fraction
conprising at |east Cg- and -4ol efins. 15 7. The
process as clainmed in any of ains 1 to 6,
characterized in that the | -nethoxyoctane-containing
fraction fromg) is separated in a step i) into a
| o2} barhpriseg mefthamot asodiswoiapipn pratgel frome) Aok isoedshad withdvater to give a
a high- oi ling fraction conprjsing at | east 2}&
difSEH3AC-EpHRINMEg 2quPRLS HFesEand 2,BonRo HEeAM tvhighyis passed at least partly
clgggégtd?e_ri zed in that the lowboiling fraction is
recirculated to step ¢). 25 9. The process as clai ned
in any of clains 1 to 8, ~characterized in that k) the
step a) conprises, after the catalytic reaction, a
5di Ldeiprdosss 2rlaimep B plalhteh the C4- hydrocarbons are
S%HQJ&%S%&B@{RV distillation and the remaining stream

A has a CA-

whi ¢ 30 hydrocarbon content of |less than 5%
byhavebgpollari Srepasc@tprises at RpsttPMELEhd Ehepptedassdigsilation into a low-
claijed in any of clains 1 to 9, OZ 6222 25 o

c haHmg: Baqtipa Fomprisingt at 1gasi RAME tand anhigh-beilpgdmcpipn jvdich is passed to
s§%grd’j\ted by distillation into a lowboiling fraction
conprrsing at |east nethanol, 3-nethoxyoctane and

C8- hydrocarbons and a I owboiling fraction conprising

at | east 1-nethoxyoctane and the high-boiling fraction

6 Jhspsecses asglajmep 1egny of claimsfHe Spr ocess as claimed in
Clcﬁ&rﬁ&%ri?erd i%,ﬂmchar acterized in that nethanol and/or '
water rs/are separated off fromthe aqueous,

mehd Boolen€ ofitainttigeactibh SRR ¢) 8 sepasiiePin0d stef B) thdo a FA€tion comprising

process as clainmed in claim11l, characterized in that
at least 1-octene and a fraction comprising at least Cg- and Cg-olefins.

7. The process as claimed in any of claims 1 to 6,

characterized in that
the 1-methoxyoctane-containing fraction from g) is separated in a step i) into a low-boiling
fraction comprising 1-methoxyoctane and a high-boiling fraction comprising at least

dioctyl ether.

8. The process as claimed in claim 7,
characterized in that

the low-boiling fraction is recirculated to step c).

The process as claimed in any of claims 1 to 8,

characterized in that

k) the step a) comprises, after the catalytic reaction, a distillation step in which the C,-
hydrocarbons are separated off by distillation and the remaining stream which has a Cy-

hydrocarbon content of less than 5% by weight is passed to step b).

10. The process as claimed in any of claims 1 to 9,
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t he agueous phase frome) is likewise fed to step 0).

0.%%%b3 The process as clained in claimi1l or 12,

11.

12.

13.

14.

15.

16.

characterized in that the lowboiling fraction from 1)

is likewse fed to step 0). é! The process as cl ai ned

in any of clains 11 to 13, 2 Scharacterized in that

an organi c phase is separated off fromthe streamin

step o) and the aqueous phase is separated by

dich&riattbﬁtdddnthaﬂt 0 a low boiling fraction conprising
rising

anol a a hi h- boiling fraction co
\C\[Z}TE‘F Stf%n Wée%%te%gy gistllakian mip loxy- h@l!mg fraction comprising
Efrlgay g&%tﬁgg)tl: g r{h&?%xfo?_ﬁng rz?lgggcél?é@é% J)r?s i‘rd?&’aar 6 %oﬂlng fraction

ofcompeibing afllkadt d-hbthox3tamb and teerigiz Belling ﬁﬁh&in 1@|plass@di to step ¢).
part of the nethanol is recirculated to step a)

(tel onerization).
The process as claimed in claim 3 or 4,

characterized in that
methanol and/or water is/are separated off from the aqueous, methanol-containing stream

in a step o).

The process as claimed in claim 11,
characterized in that

the aqueous phase from e) is likewise fed to step o).

The process as claimed in claim 11 or 12,
characterized in that

the low-boiling fraction from 1) is likewise fed to step o).

The process as claimed in any of claims 11 to 13,

characterized in that

an organic phase is separated off from the stream in step o) and the aqueous phase is
separated by distillation into a low-boiling fraction comprising methanol and a high-

boiling fraction comprising water.

The process as claimed in claim 14,
characterized in that

the organic phase is separated off by extraction.

The process as claimed in any of claims 11 to 15,
characterized in that

all or part of the methanol is recirculated to step a) (telomerization).



